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VoL. XXIX 


HE RECENTLY released report 
of the Committee on the Con- 
servation and Administration of 
the Public Domain is received by some 
'}as being statesmanlike and by others as 


id 


' inimical to genuine conservation. A 
perusal is convincing that it is a clever 
‘}compromise between the views of those 
ere adhere to states rights and those 
who believe that true conservation of 
))the resources concerned can be attained 
jonly through federal control. In an 
‘leffort to appease all, it satisfies none. 
|The report is of vital concern to for- 
Jesters whose interest lies beyond the 
i raising of trees. It deals with a 
\)great land economic problem. The area 


= 


| hee approaches very close to 179,- 
1000, 000 acres of vacant, unappropriated 
Jand unreserved public lands. Though 


2 mere scattered remnant of the once 
| 


1 


}vast public domain and including mostly 
jlands of rather limited surface value 
from the standpoint of exploitation, this 
f area is important for various reasons. 


“It has great influence upon one or more 


of such important matters as watershed 


lefficiency, flood control, wild life, re- 
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THE Pusiic Lanp Report A THREAT TO CONSERVATION 


creation, grazing, or the rounding out 
of the boundaries of existing reserved 
areas such as national parks and na- 
tional forests. Much of it would have 
considerable commercial value for graz- 
ing had it not been allowed to approach 
ruination through neglect and misman- 
agement. 

In brief, the report recommends gen- 
eral and specific policies that it believes 
should guide the government’s attitude 
toward the remnant of the public do- 
main. Summed up, the Committee rec- 
ommends that the government get rid of 
the entire area except for subsurface 
mineral rights, areas chiefly suitable for 
inclusion in national forests, parks, or 
monuments or for other stated purposes. 
It suggests that with these reservations 
the lands be turned over to the states 
for administration or sale under certain 
safeguards. Just what interest the states 
could have in what is left is difficult to 
see. Those states that believe they have 
a moral right, if not other rights, to all 
the public lands within their borders 
will not be satisfied unless they can 
have a clear title to subsurface rights 
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also. They want the apple to go with 
the core. Some of them will look upon 
the proposed gift with suspicion and 
may not at all be willing to accept what 
appears to them to be a sinking ship. 
Toward certain areas they feel that the 
government, having allowed them to go 
to ruin and become a liability, should 
at least rehabilitate them before trans- 
ferring the responsibility of their ad- 
ministration. 

The bad features of the report lie not 
so much in what is actually written into 
it as in its implications. It is skilfully 
prepared. The value of the lands for 
watershed protection is put solely on a 
basis of engineering works. The local 
state boards, suggested for determining 
what is to be added to the national for- 
ests from the domain or taken from 
them and given'to the states, will have 
a working majority of political ap- 
pointees with merely a local point of 
view. It is quite possible that in some 
states these boards would be a step 
toward disruption of existing national 
forests. Also, the way is opened for a 
transfer of the national forests to the 
Department of the Interior, and the 
Secretary of Agriculture would likely 
lose the ability to redeem responsibili- 
ties with which he is now charged by 
long-established federal law. 

There is no gainsaying that the rem- 
nant public domain needs better admin- 
istration, but there is at the same time a 
serious question as to who should pro- 
vide such administration. The federal 
government has proved its ability to ad- 
minister wisely vast bodies of land, once 
such lands are assigned to a department 
interested in their care and develop- 
ment. The states, with some exceptions, 
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have failed to show the requisite inter- 
est and capacity to handle similar or! 
even better lands. To split up the total! 
area among the 17 states concerned! 
would invite a continuation of the pres- 
ent neglect and wastage on a large por-; 
tion. Certainly there would be no uni- 
formity of policy or management. Those 
who believe in federal management feel| 
that if any splitting up is to be done? 
it should be done among federal bu-: 
reaus competent to handle the lands.. 
The bureau handling them at present} 
is not competent by permissive author- ; 
ity or otherwise to administer them as) 
they should be. It would seem the wiser ' 
policy to keep the bulk of the lands) 
under federal administration in appro- 
priate bureaus and thus assure the 
uniform conservation and management 
of the resources they contain. 

The Committee was authorized on 
April 10, 1930, and met for the first: 
time the following June. Its report is 
dated January 16, 1931. Thus after a 
bare six months of study of a big prob- 
lem and voluminous data, it feels com- 
petent to pass judgment on the future 
disposition and administration of an 
area that is not only huge but whose 
handling has national as well as local 
aspects. The proposed breaking up of 
the domain will not satisfy the conserva- 
tionists, nor is it likely, as to method of 
disposition, to be attractive to the states. 
Incidentally, it might be considered 
significant that the report is not signed 
by the member of the committee prob- 
ably most familiar with the situation 
and most competent to suggest what 
should be done. In all fairness to the 
Committee, the report is probably all 
that could be expected under the circum- 


| 
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_ stances, and it serves a good purpose. 
It brings the subject forcibly before the 


public and opens it for discussion. 


From it should result a really logical 
| classification, allocation, and wise ad- 
‘} ministration. Doubtless the next Con- 
‘} gress will make its consideration a job 
' of major importance. 
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Foresters should follow the discus- 
sions and proposed legislation with 
keen interest. Many of the principles 
for which they have stood for many 
years will be put to the acid test. 

The general policies and special rec- 
ommendations of the Committee appear 
on another page in this issue. 


CONCERNING THE SIGNIFICANCE OF THE SEED SOURCE OF OUR | 
FOREST TREES 


By DR. FRANZ FANKHAUSER 
Forest Inspector, Retired, Bern, Switzerland 


This excellent article by a Swiss correspondent has been inspired by the reading 
of American literature depicting reforestation methods in this country, and is of- 
fered in a helpful spirit. Although many articles and items regarding the impor- 
tance of seed source have appeared in the JouRNAL in recent years, it is a subject 
to which we, in a practical sense, have given all too little consideration. The present 
article brings home the lesson in a more definite way than do most of the brief items 
from foreign journals. The author is an honorary member of the Society of Ameri- 


can Foresters. 


HANKS to the planting investi- 
gations which the forest experi- 
ment stations have established, 
principally during the course of the last 
40 to 50 years, it has been brought to 
our knowledge that when individuals 
of a plant species, which species occurs 
both in the mountains and the lowlands, 
originating in the plains and low hills 
are planted in the mountains they do 
not grow as well under these climatic 
differences as individuals of the plants 
indigenous there. Inversely plants from 
high situations planted in the flat lands 
not only have a much slower growth 
rate but also exhibit a significantly 
inferior resistance to plant and animal 
diseases than those with a provenience! 
from low situations. 


In the same manner it was later 
proved that individuals from northerly 
regions were not suited for planting 
under more southerly skies and vice 
versa. 

Indeed, different hereditary varieties 
of a given species, which have been 


Thanks are due to Paul Rudolf of the Lake States Forest Experi- 
ment Station for the translation from the German of Dr. Fankhauser. 


designated as climatic races, conse- 
quently originate according to the local — 
climate; which without exhibiting im- 
portant morphological differences never- 
theless deviate quite markedly from each — 
other in physiological respects. | 


The practical experiences of modern 
forestry have shown, however, that it is 
not sufficient for satisfactory results to 
obtain the plants from approximately - 
the same altitude and only a slightly — 
different geographical latitude. Planta- 
tions of Swiss stone pine (Pinus cembra 
L.) which had been established in the 
Bernese highlands on different sites 
ranging from 1,800 to 2,000 meters 
(6,000-6,666 ft.) above sea level and 
which apparently were thriving quite 
well for from 15 to 20 years and had 
reached a height of from 1 to 2 meters, 
suddenly died out, although the seed 
used had been collected in the Swiss 
Alps and also at a high altitude since 
the stone pine does not occur there 
under 1,700 to 1,800 meters (5,666- 
6,000 ft.) 


*Provenience refers to the source of the seed, that i i i i 
j ; is, the locality or province of which thd 
mother tree providing the seed is an inhabitant. Ed. ; 
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Similar results occured with planta- 
tions of mountain pine (Pinus montana 
Mill.) the seed of which had been ob- 
tained in the East Alps. They also 
throve excellently for nearly 20 years; 
then, however, without externally visi- 
ble causes they died over an area of 
several hectares upon connected lands. 

However, plants sometimes perish in 
the lower situations also although they 
have been obtained in their own region 
and from an altitude not essentially 
different. So it was that the drought in 
the summer of 1911 killed seven-year- 
old planted spruce (Picea excelsa Lk.) 
not far from Solothurn along the south- 
ern border of the Swiss Juras, although 
their parents had grown in approxi- 
mately the same altitude and slightly 
farther east on the Swiss high plateau. 
In comparison spruce of the local race 
which had seeded in in the immediate 
vicinity of the planting site sustained 
not the slightest damage. 

Exactly the same phenomenon oc- 
curred last year at Pruntrut, in the 
northern Bernese Juras, in plants of 
Scotch pine (Pinus silvestris L.). 


Also 25-year-old larch (Larix decidua 
Mill.) planted in Unterwallis at 600 
meters (2,000 ft.) above sea level, the 
seed of which had been collected at an 
altitude of 400 meters (1,333 ft.) and 
only about one degree of latitude far- 
ther north, died in the summer of 1929 
as a result of unsuitable provenience. 

Numerous other examples of unsuc- 
cessful plantations of trees which were 
not transplanted into a different general 
climate, can be cited. Those which have 
been mentioned however, may suffice 


*Schwankung des Kalkgehaltes im Buchenlaub. Forstwissenschaflt. Centralblatt. 


p. 464. 
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to show that this factor alone (general 
climate) does not determine the ulti- 
mate result, but that the local climate 
besides must also be taken into con- 
sideration as a more important factor. 

Moreover it is not at all obvious 
why the soil also, as well as the climate 
and the situation, should not exert a 
corresponding effect upon race charac- 
teristics, since Professor Dr. Krauss of 
Tharandt? has proved that upon various 
calcareous soils the beech foliage in the 
fall contained three times as much 
calcium as silicon by dry weight, while 
upon sandy soils the calcium content 
was only about one-third that of the 
silicon content. It seems, however, to be 
of no significance to separate distinct 
soil races, as has been proposed before, 
since the soil alone can restrict the de- 
velopment of a race no more than the 
climate alone. Rather the total complex 
of climate, situation, and soil working 
together continually exerts its influence, 
so that individuals less adapted to local 
conditions remain backward and are 
extirpated by the natural reproduction. 
Since this process is repeated continu- 
ally over a long period of time, there 
finally arises through this continual 
selection a physiological variety par- 
ticularly suited to the locality con- 
cerned, a so-called site race. 


Since the site factors, however, may 
be combined in unending diversity upon 
very restricted areas whose orographic 
and geognostic qualities change mark- 
edly, there are not merely a relatively 
small number of site-races for each tree 
species, as is usually supposed, but 
many result, so that for each forest 


1926. 
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region the original indigenous race must 
be that particular one, which in the 
course of a very long period of time 
has adapted itself most perfectly to the 
given local conditions and which there- 
fore prospers better than any other 
physiological variety introduced from 
the outside. 

The death of the plants, as in the 
previously mentioned examples, does 
not necessarily follow the flouting of 
these principles for the artificial regen- 
eration of the forest. They will, how- 
ever, be more or less backward in their 
development. In accordance with the 
laws of nature the injury to growth will 
be particularly noticeable where the 
external conditions are difficult, as for 
instance in the high situations. It is not 
to be wondered at, therefore, that the 
question of provenience, here assumes 
greater significance than it usually does 
in the lowlands. 


The particular suitability of the old 
indigenous race for a given site is not 
expressed in its more vigorous growth 
only, thanks to which it gains the upper 
hand and finally occupies the site alone. 
A similar selection also takes place re- 
garding growth form, since the oppres- 
sion from the side effected by the clos- 
ing in of the stand prevents a heavy 
development of branches and the new 
woody tissue, which is produced abun- 
dantly, is necessarily laid upon the stem 
to a greater degree. The tree thereby 
becomes straight, clear-boled, and of 
good form. 

That this idea is no mere hypothesis 
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is proved convincingly by the surpass- 
ingly fine stands naturally regenerated © 


many times during the centuries and 
also by woodlands which have been es- 
tablished with indigenous seed. In this 
connection we recall those trees, incom- 
parably straight, clear-boled, and of 
good form in the extensive Bourbon 
oak woodlands of France and Spessart 
in northwest Bavaria and also the 


magnificent firs of the Black Forest and — 


the Emmental hills. 
Furthermore the leaving of a good 


(Figs. 1 and 2.) | 


i 
| 


race has added to the value of many > 


virgin woodlands which have existed 


for countless thousands of years and in 
which besides intensive soil improve-— 


ment, the favorable influence of the 
locality has produced simultaneously 
the best developed site-race and the 
growth-form developed by natural selec- 
tion.’ It should not be necessary to cite 
examples here since the otherwise un- 


attainable perfection and size of the 
of the virgin forest, as for instance 


occur in the national forests and na- 
tional parks of the United States of 
America, are generally well known 
through publications and illustrations. 


On the other hand, there are still two 
occurrences to be mentioned which may 
demonstrate what a contrast regarding 
tree form results from planting the 
indigenous race and one from commer- 
cial seed perhaps of an introduced for- 
eign variety. 

In the Frenois State Forest in the 
Bernese Juras there is an 80-100-year- 
old stand of Scotch pine (Pinus sil- 


*It is known that there are also virgin forests which, having existed for a shorter time, fall 
more or less short of perfection. Poorer, younger soils such as result from landslides, floods, 
volcanic eruptions, etc., which are constantly breaking out anew, support poor stands in the 


virgin forest also. 
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_vestris L.) which seeded in naturally, 
| and which leaves nothing more to be 
desired regarding straightness, clear 
length, and good form. (Fig. 3.) On 
the same slope and at the same altitude, 
but 400-500 meters (1,333-1,666 ft.) 
away, stand some Scotch pines, the seed 
of which was obtained from south Ger- 
many, were planted 45-50 years ago, and 
today because of their heavy branching 
and poor form they stand as a truly 
shrieking contrast to the other stand. 
(Fig. 4.) 

Planted beech (Fagus silvatica L.) 
often exhibits similar differences. A 
50-year-old stand at Wildegg in Aargau 
| Canton, established by planting seed- 
| lings which had been taken up from 
natural reproduction in the vicinity, 
exhibited all the characteristics of the 
beautiful parent stand (Fig. 5), while 
a slightly younger planted stand in the 
La Combert State Forest (Freiburg 
Canton) upon a similar, favorable site, 
which resulted from seed supplied com- 
mercially, had an undesirable stem 
| form which stood out in an unforgettable 
manner. (Fig. 6.) 

Generally it may be said that seed 
collectors think only of obtaining seed 
in the greatest quantities with the least 
trouble and have a predilection for the 
lower, branchy trees which are easy to 
climb and thereby likewise provide the 
poorer growth forms for forest plant- 
ing. This particular objection holds for 
the cultivation of Douglas fir in Europe. 
While they often attain a clear length 
of 100-200 feet in their natural habitat 
according to Willis Linn Jepson,* in 
Switzerland they fall down, so to speak, 


“The Silva of California, p. 114. 


659 


without exception as a result of extraor- 
dinary branchiness maintained for a 
long period even in good dense stands. 
(Fig. 7.) 

Finally there is this advantage which 
the local indigenous race exhibits in 
comparison with a foreign one, that is 
a greater ability to resist destructive 
external influences. 


As is well known the weakly indi- 
viduals in all states of life are always 
attacked and culled out by the parasites 
of the plant and animal kingdoms which 
is due not only to the inferior resistance 
which they oppose to the attacks of their 
enemies but also the circumstances that 
sickly and weakened organisms offer a 
particularly favorable medium for the 
existence and increase of parasites and 
therefore are particularly sought by 
them. 


In the forest for example we are not 
unaware of this. We know that many 
parasitic fungi multiply extremely rap- 
idly upon weakly plants while the bark 
beetles and other forest-damaging in- 
sects, for example, attack healthy trees 
only in exceptional cases when others 
are lacking. This preference of the most 
dangerous insects injurious to the for- 
est, such as many of the caterpillars, for 
sickly hosts, has to our knowledge not 
been directly demonstrated, though with- 
out a doubt it lies very near the truth, 
since it has been found that the wood- 
lands of those states in which the clear 
cutting system and consequent artificial 
regeneration from seeds of foreign pro- 
venience is oldest and most widespread, 
are afflicted time after time by the 
ravages of caterpillar damage. Hun- 


660 


dreds of thousands of hectares of ap- 
parently promising forest stands have 
already been desolated by the pine moth 
(Gastropacha pini L.), the nun moth 
(Psilura monacha L.), the pine-looper 
(Fidonia piniaria L.), the pine noctuid 
(Trachea piniperda L.) and others and 
thereby will bring about damages to the 
sum of hundreds of millions, while in 
those places where forest regeneration 
results chiefly from natural seeding, 
insect damage occurs scarcely at all, 
and calamities of large extent are un- 
known. 

The circumstances that virgin for- 
ests themselves have sometimes suffered 
from insect depredations cannot refute 
the obvious cause of the misfortunes 
since there are also virgin forests which 
are still far from a state of perfection 
with correspondingly inferior resistance. 
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At any rate the enormous losses 
brought about by insect attacks will not 
be put to an end now that the forest 
can be dusted with the arsenicals from 
airplanes and all animal life annihi- 
lated, for the eradication of the friends 
as well as the enemies of the plant 
world will produce further abnormal 
conditions. In this respect also our 
foremost principle must be the return 
to nature. 

So we come to the conclusions: 

The forest will yield us the greatest 
and most valuable volume of wood per- 
manently only if we reproduce it by 
natural seeding, or, where this is im- 
possible, if we use in its reéstablishment 
seed which has been collected as nearly 
as possible in the vicinity of the plant- 
ing site. 


A NEW PRINCIPLE IN SEED COLLECTING FOR NORWAY PINE 


By C. G. BATES 


Senior Silviculturist, Lake States Forest Experiment Station 


This study, which is a by-product of a long-term study involving the growing of 
Norway pine progeny from different localities and individual trees within the 
natural range of this species, is still not a genetical study in the true sense. It 
involves only the question of immediate vigor and survival in nursery stock and 
points the way to obtaining the best seed from this standpoint only. Nothing in 
these results is intended to suggest that the geographic origin and climatic adapta- 
tion of different strains are not important in reforestation—rather that, within a 
given locality or range, certain types of trees are much more efficient seed-bearers 
than others. 


EARLY every forester has had 
N occasional opportunity to ob- 
serve the prolific seed-produc- 
tion of an individual tree, injured or 
extremely senile and perhaps on the 
brink of death. This has often been de- 
scribed as nature’s provision for giving 
the dying tree one last and magnificent 
opportunity to reproduce itself. In the 
nature of things, there must be a physio- 
logical explanation for such a reaction, 
and the possibility of increasing fecun- 
dity at the expense of vegetative growth 
by girdling a tree, as has been done at 
least with fruits, suggests strongly that 
the explanation is to be found in the dis- 
tribution or quality of the food supply 
as affected directly by the injury or by 
the inhibition of vegetative growth. 
Again, it is known to be fairly com- 
mon with trees that the first seed borne 
may be entirely or nearly sterile and 
that quality of seed generally improves 
with the advance in age. Obviously 
this relationship should also be ex- 
plained through the nutrition of the 
tree, since there is no good reason for 
assuming imperfect inflorescences or 
failure to pollinate in young trees. 
This paper presents the thesis that 


the strength of Norway pine (Pinus 
resinosa Ait.) seeds and the immediate 
vigor and hardiness of seedlings devel- 
oping therefrom vary inversely as the 
vegetative vigor of the parent trees, and 
that in consequence the most profitable 
seed collections, from the standpoint of 
nursery production solely, and without 
regard for hereditary tendencies which 
may develop later, are to be made by 
avoiding particularly thrifty parent 
trees, and especially, vigorously grow- 
ing young trees on the best soils. 
Whether inhibition of vegetative vigor 
in the parent trees comes as a result of 
advanced age, competition of other 
trees, poor soil, lack of moisture, deteri- 
oration of the soil due to fires (usually 
accompanied at least by stem injury), 
or other injuries such as root curtail- 
ment, it will generally be found that 
the seed produced by slow-growing trees 
is of an entirely different physical qual- 
ity, better-filled and nourished, and su- 
perior in every way to that from very 
vigorous trees. The superior seed, 
however, quite often has the character- 
istic of a definite dormant period after 
maturation and seems to require careful 
after-ripening. 
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As stated above, this thesis is discon- 
nected from hereditary tendencies which 
might develop in different progenies af- 
ter the seedling stage. Except in the 
case of reduced vigor resulting from 
disease, the tendency toward which is 
likely to prove hereditary, the sugges- 
tions which arise from the present dis- 
cussion are not, it is believed, likely to 
be found in conflict with the best prac- 
tice as seen by the geneticist. They are, 
truly, somewhat in conflict with the 
theory that seed should not be collected 
from trees stunted by poor soils or un- 
favorable climatic conditions, a theory 
which has not been adequately proven 
and probably is not tenable, at least if 
the progency are to be grown under 
similar conditions. 

It is desirable to make clear also at 
this point that the discussion has little 
to do with quantity production by trees 
in different conditions of growth. While 
some quantitative data will be intro- 
duced, it is primarily with the quality 
of seed vigor that we are concerned. 

In a review of the subject, it is found 
difficult to separate entirely those views 
which have a bearing on the present 
thesis from those which refer to gene- 
tical considerations, and also, the ter- 
minology of seed production may often 
be interpreted as referring either to 
quantity or quality. 


REVIEW OF THE SITUATION 


The prevailing opinion among for- 
esters seems to be that thrifty, middle- 
aged trees are the best seed-producers, 
and that in old age the power to pro- 
duce strong, vigorous seed is in some 
degree lost. Especially has the idea of 
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thrift and vigor in the mother-tree been 
emphasized by geneticists and all those 
interested in improving the quality of 
planting stock by careful selection of 
the seed. The present writer has fallen 
into this error (2) although question- 
ing whether selection should be espe- 
cially directed. towards developing a 
strain of fast-growing trees. 

Thus, Bagneris (1) says, “Thus those 
trees ought to be preferred, which are 
completely fertile, and at the same time 
sound and vigorous. Very young trees 
furnish many barren seeds, while very 
old ones yield seeds which produce 
weak plants.” 

Toumey (8) quotes Zederbauer as 
having shown that seed collected from 
suppressed or sub-dominant trees pro- 
duce plants less resistant to disease than 
seed collected from dominant trees. 
Also, he states, “When the poor form of 
the mother tree is due to weather effect 
or damage by man or beast, it is not 
carried over into the next generation 
through the seed. Poor growth and 
form, however, due to poor soil and 
climate, is transmitted through the 
seed.” Again: “Wide-crowned, short- 
boled thrifty trees growing in the open 
are usually very prolific seed bearers. 
As they owe their unsatisfactory form 
wholly to the light conditions under 
which they grow, and not to inherent 
characteristics, seed from them is equal- 
ly as good as that collected from trees 
of suporior quality in commercial 
stands.” This is apparently inconsist- 
ent in principle with the next preceding 
quotation, for light is a “climatic” 
factor. The probable distinction is that 
an entire race of trees does not develop 
under either extreme of light; hence, 
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that this factor must have less effect than 
those which affect all trees in a stand or 
locality. 

Moon and Brown (5) reiterate the 
common belief that “Trees in middle 
life produce the best seed; also those 
that have had good light in youth.” 

Pearson (6) in part controverted the 
last-mentioned idea as applied to west- 
ern yellow pine by showing that large 
mature trees were so superior to young- 
er trees in quantity production as to 
justify leaving for seeding purposes 
two or three of these old trees per acre, 
in spite of the immediate stumpage 
sacrifice, and this idea has been quite 
generally accepted in Forest Service 
timber sales throughout the range of 
western yellow pine. Pearson (by rather 
meager tests, to be sure), showed that 
the germinative quality of seed from 
the old trees was not in any sense in- 
ferior to that of young trees, and his 
heaviest seed (number per pound, class 
averages) came from the largest of the 
mature trees and from suppressed trees. 
Moreover, he found that light mistletoe 
infection did not reduce seed production 
but that, in fact, the heaviest yield of 
viable seeds per tree was obtained from 
a group of eight such trees with an 
average diameter of 27 inches. 

In the case of lodgepole pine, seed 
production studies extending over 10- 
year periods showed that a fair quan- 
tity of seed was produced by trees of 
the intermediate height class in crowd- 
ed and essentially even-aged stands, 
and that while this seed was less in 
amount than that from the dominant 
trees, it was by no means inferior in 
germination. In fact, the lowest aver- 
age germination tended to appear in 


the larger collections from the most 
vigorous trees. 

An additional result of this study 
which may have a bearing here, and 
which was originally ascribed solely to 
climatic differences between the two re- 
gions, was that the seed from the Gun- 
nison National Forest always showed 
higher germination and a more vigor- 
ous germination curve than that from 
the more northern Medicine Bow Na- 
tional Forest. The stands in the former 
locality were characterized by such den- 
sity and evenness of competition that 
there were no truly dominant thrifty 
trees, while in the latter case the stand 
was relatively open and the differentia- 
tion much more distinct. 

Extensive confirmatory evidence that 
neither the quantity nor quality of seed 
is necessarily highest in “thrifty middle- 
aged trees” is not readily available in 
dependable form. One unrecorded in- 
stance comes to the writer’s mind, how- 
ever, in the case of Douglas fir involved 
in a “selection” experiment at the 
Rocky Mountain Forest Experiment 
Station, where seed from an old, stunted 
and extremely limby tree was greatly 
superior both in quantity and produc- 
tivity to that from a paired tree grow- 
ing nearby, which was of about the same 
size but younger and in every sense 
“normal.” Both were open-grown and 
the stunted character of the one found 
no adequate explanation in the grow- 
ing conditions, except that it had doubt- 
less survived one or more fires. 

Regarding Norway pine there ap- 
pears to be little or no information, de- 
spite the fact that thousands of pounds 
of seed of this species are collected 
every year when the crop will permit. 
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and that the seed is in great demand. 
Woolsey and Chapman (9) state, “Trees 
in the open have produced good cones 
when 25 years old, and in stands when 
from 50 to 60 years old. It is not known 
definitely when seed production begins 
to fail in old stands, but probably the 
fertility and quantity begin to fall off 
when the trees reach an age of 150 
years.” While it is apparently true that 
old virgin trees do not bear cones like 
young trees, (that is, in some degree 
nearly every year), but tend to respond 
more definitely to the so-called “cy- 
cles,” it is believed there is little 
ground for the supposition that old trees 
“fail in seed production” or that their 
seed is in any degree inferior to that of 
middle-aged or young trees. 


Richardson (7), in describing the 
operations incident to a large seed col- 
lection in Ontario, has only this to say 
on the source of the cones, “The. . . 
country is composed of a sand plain 
from which the pine, both red and white, 
was removed 40 to 50 years ago. To- 
day a great deal of it is treeless barrens 
with here and there clumps of red pine 
30 to 40 years of age, widely scattered, 
with large rounded crowns, the ideal 
form for cone production.” The seed 
from such young, open-grown trees does 
seem to be capable of good immediate 
germination, and the average of 87 
samples from these collections showed a 
high value, 87.12 per cent germination, 
and 50,624 seeds per pound, which is 
certainly not light for northern seed. 
However, this last figure may be mean- 
ingless, for the tendency toward chaffi- 
ness in seed can be largely eliminated 


by fanning. Moreover, germination 
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alone does not tell the whole story 
which is of interest here. 


THE DATA 


The results here reported have been 
obtained in connection with a breeding 
study of Norway pine, in which 41 lots 
of seed of the 1927 and 1928 crops were 
sown in the Cass Lake Nursery in the 
spring of 1929. Only sufficient seed of 
each lot was sown to produce from 500 
to 1,000 seedlings, or even less where 
the quantity of seed available was very 
In the case of the regular 500- 
tree lots, the seed was sown in three 
separate drills in different parts of the 
three beds employed, which were side 
by side and had an average length of 
about 32 feet. Larger and smaller lots 
were distributed in proportionate num- 
bers of row units. The number of seed 
sown in each row was based on green- 
house germination tests which had been 
rather erratic. 

Owing to the fact that nursery ger- 
mination was not at all in agreement 
with greenhouse germination, and that 
losses in the nursery had in a few cases 
been heavy before that date, the seedling 
rows were thinned on August 31, 1929, 
in each instance where the number per 
row exceeded 130. Then, as the winter 
was unfriendly, with inadequate snow 
cover and ice forming on the beds in 
February, rather severe winter losses 
were entailed. It was, therefore, de- 
cided to further equalize growing con- 
ditions in the nursery by transplanting 
all of the survivors in the spring of 
1930. The seedlings from the three 
rows of each lot were assembled, then 
re-distributed in from 5 to 11 trans- 


small. 
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| plant rows, as their number required, 
these again being scattered over two 
beds 90 feet long. By these two scat- 
| tering processes, it has been assured 
that the seedlings and transplants of 
any particular lot have been subjected 
to practically the same average growing 
conditions as all other lots. (The same 
plan will be followed in the field plant- 
ing.) 

The summer of 1930 in the trans- 
plant beds was not an easy one, owing 
to the drought conditions. While the 
beds were well watered, there was one 


'— section, representing neither the first 


nor last transplanting, which suffered 
especially heavy losses apparently be- 


-— cause of unfavorable soil conditions and 
| a dry atmosphere during transplanting. 


However, a good share of the summer 
losses are probably to be looked upon 
as extensions of the winter injury. This 


|| is the case because at the time of trans- 


planting every seedling was saved 
which appeared to have a chance, and 
many, which were classed among the 
| living at that time, were undoubtedly 
| practically dead. 
| Therefore, while survivals as seed- 
lings (from the time of the highest count 
_ of each seedling row, giving the “ger- 
mination” figures, to the spring of 
1930) are computed separately from 
the survivals in the transplant beds, it 
is doubtful if the two items have any 
separate significance. In these com- 
putations, the numbers thinned out at 
the end of 1929 and the few live trees 
discarded in transplanting are, of 
course, taken into account. 

A part of the data here reported, re- 
sulting from a test of the “hardiness” 
of the different seed stocks when grown 


and exposed entirely under artificial 
conditions, were discussed by the pres- 
ent writer about a year ago. (4). They 
are brought into this discussion first 
because they show at least a generic 
connection between the artificial tests 
and the survivals under nursery condi- 
tions, and secondly because it is now 
possible to offer some sort of explana- 
tion of the apparent vagaries of the 
stocks grown under artificial conditions, 
namely that their behavior was affected 
by differences in the characteristics of 
the parent trees quite as much as or 
more than by the geographic origins 
of the trees and the climatic conditions 
under which they were severally grown. 

The data on greenhouse and nursery 
germination, and also those on weight 
of seedlings have also been reported in 
Technical Leaflet No. 19, of the Lake 
States Forest Experiment Station. Ow- 
ing to errors which were not discovered 
until later, however, the figures now 
given will not be found to correspond 
exactly. For consistency, the same geo- 
graphic grouping is used as formerly, 
although this might be improved upon. 

All of the basic data are given in 
Table 1. 

1. Group 1 is characterized by sub- 
normal germination both in greenhouse 
and nursery (about normal ratio be- 
tween the two). In spite of this, the 
production of transplants from seed, 
23.4 per cent, is slightly above the gen- 
eral average, and that from seedlings, 
55.9 per cent appreciably so, the latter 
being exceeded by no other group. The 
four lots in this group show fair consis- 
tency in survival of seedlings. Except 
for Lot 22 (22-year-old planted trees of 
fair vigor, origin of stock unknown), 
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the Upper Peninsula material is from 
fairly old, unthrifty trees growing on 
light, poor sands characterized, like 
many of the Upper Peninsula soils, by 
This char- 


acterization is especially fitting for Lot 


a superabundance of iron. 


20, whose nursery performance is nearly 
average, and whose seedlings withstood 
the artificial freezing test so completely 
as particularly to call attention to this 
region. 

2. The second group, representing 
northeastern Minnesota (from Virginia 
to Ely), stands out in the nursery tests, 
as it did in the freezing test, as very 
markedly inferior to both Upper Penin- 
sula and northwest Wisconsin. The 
group shows the lowest nursery ger- 
mination and ratio of nursery to green- 
house germination, and it is for this 
reason that the final survivals based 
on seed are so low, only one lot equal- 
ing the averages for groups 1 and 3. 
However, both seedling and transplant 
survivals were also below average. 

In attempting to explain the sharp 
difference in the freezing test between 
Lots 34 and 35, we have stumbled upon 
the first evidence which explains plau- 
sibly this generally low regional show- 
ing and which gives ground. for the 
main theme of this paper. Because of 
the striking difference between the two 
trees from which Collections 34 and 35 
were taken, and to make certain of pre- 
centing a clear picture of this differ- 
ence, they are illustrated in Figure 1. 
It will be noted that they are only a 
few feet apart. When measured in 
1928, Tree 34 was 48 years old, 45 feet 
high, and 14.0 inches d. b. h., while 
Tree 35 was 46 years old, 50 feet high, 
and 12.5 inches d. b. h. The more slen- 
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der character of Tree 35 may be due in 
part to the fact that it is almost on the 
top of a rocky knoll, while No. 34 is in 
better soil at its edge, but is probably 
due to the fact that No. 35 has been 
more crowded not only by the small 
white pine beside it but apparently by 
other trees which have been cut. The 
lean of the tree also suggests broken 
roots. The present and important dif- 
ference between the two trees is indi- 
cated by the much heavier, thicker 
crown of No. 34. 

In the nursery the germination of the 
seed of Lot 34 was much higher than 
that of No. 35, as it had been in two 
greenhouse tests, in which the two lots, 
from November 1928 to April 1929 
stepped up from 60 per cent to 76 per 
cent and from 8 per cent to 32 per cent, 
respectively. These relations tend to 
indicate that in the fall after collection 
the seed of Lot 35 was much more in a 
state of dormancy than the other, and 
that this condition had been partly al- 
tered when the nursery sowing was made 
about June 1. 

Both in seedling and transplant sur- 
vival Lot 35 was much superior to No. 
34, with final results at the end of the 
second year almost identical. In short, 
Lot 35 is of a type which gave low ger- 
mination and high survival. This tends 
to suggest that Lot 34, while having the 
appearance of greater seed strength, 
produced a great number of weak seed- 
lings. 

3. To depart from this single exam- 
ple and at the same time consider 
another situation which at the time of 
the freezing tests was outstanding 
enough to cause remark, Group 5, which 
represents trees found toward the 
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Fig. 1.—Strikingly different seed trees. Thin-crowned, slightly crowded, and leaning Norway 


pine, from which Collection 35 was taken, at left, and at right fairly heavy “vegetative” type for 
Collection 34, See text. 
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Fig. 2—Cone samples showing difference in solidity and nutrition of cones from thrifty and 
unthrifty trees, Norway pine. C-75, young tree recovering its vigor after root injury; C-148, thin- 
crowned tree growing on rocks; C-169, mature trees; C-170, fire-repressed tree; C-171, strongly 
vegetative “orchard” type; C-218, moderately vigorous Michigan form. November, 1930, about 


1 month after collection of cones. 
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Fig. 3—Most 


Fig. 4.—More retentive soils in vicinity of Kilbourn may 
type of tree. Age 61 years, 


JOURNAL OF FORESTRY 


< 


of seed collection No. 60 came from control tree of the three growing on top of 
sandstone ledge, at Kilbourn, Wisconsin. Age 69 years. 


produce the extremely heavy vegetative 
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southern border of the Norway pine 
range in a diagonal line across Wiscon- 
sin and Minnesota, should next be con- 
sidered. In the case of Lot 60 of this 
group, it was noted that one pot of 
four seedlings showed very great resis- 
tance to freezing, while another of two 
seedlings succumbed to the same treat- 
ment. The combined results, 67 per 
cent survival, were so far above the 
general showing of the southern seed 
as to make this Lot outstanding, al- 
though Lot 61 gave 2 hardy seedlings 
out of 6, and Lot 64 none. The best 
possible explanation of this variation 
which can now be offered is that Lot 
60 was made up largely of the seed 
from one thin-crowned tree growing 
on a rocky ledge, although there were 
others from which a few cones were 
taken which might well be classed as 
moderately “vegetative.” By compari- 
son with Lots 61 and 64, the general 
average of vegetative vigor for Lot 60 
must be considered very low, however. 
The nursery performance of these three 
lots is not entirely consistent although 
Lot 60 stands well above Nos. 61 and 
64 both in seedling survival and pro- 
On the basis of 
tree appearance we should have ex- 
pected Lot 64 to show greater weakness 
than No. 61. But the latter showed 
more markedly the “immature cone” 
characteristic which will be described 
later. 

Turning to Lots 74 and 75, which 
represent nearly paired trees in another 
locality, it is to be noted that No. 74 is 
a strong, full-crowned open-grown tree, 
while 75, though young, had probably 
suffered root injury from cultivation 
around it and appeared to be “on its 


duction from seed. 


last legs” when the heavy seed crop of 
1928 was borne. In June, 1929, it was 
nearly dead, but it has now recovered 
as the result of special care. The seed 
of Lot 75 was another example of un- 
readiness to germinate when first tested ; 
it gave no germination until nearly 100 
days after sowing, and then only 20 
per cent. Tested in April, it germinated 
71 per cent, and its nursery germination 
was nearly 78 per cent. The seedling 
survival from this lot was extraordi- 
narily high and its final showing more 
than three times as good as that of Lot 
74. 

We now have an explanation of the 
wide discrepancies which occur in the 
nursery results for the geographic 
groups as found in Table 1, and have 
introduced certain considerations which 
raise a question as to whether the ap- 
parent differences in hardiness of the 
geographic groups have any potent 
meaning in the sense of expressing 
regional hardiness. It is fairly obvious, 
merely on the face of the table, that we 
might select individual samples to rep- 
resent each region, any one of which 
might measure up to the average stand- 
ard of 47 per cent seedling survival, or 
23 per cent production of 2-year trans- 
plants from seed, except in the case of 
Group 6 where there are only two sam- 
ples. 
the statistical significance of the differ- 


The question then is not one of 


ent averages—although that may be a 
means of evaluating averages — but 
rather whether or not certain tenden- 
cies toward a definite type of vegetative 
development prevail in each region. 
With the exception of Groups 4 and 
6, in which the writer is not personally 
familiar with the seed trees, it is be- 
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lieved that it may safely be said that 
the tabular averages and the relative 
values do represent certain definite 
tendencies and reflect certain conditions 
of growth, which are typical of their 
regions. That these growth tendencies 
may not be later reflected in significant 
hereditary tendencies of the progeny is 
more or less obvious. 

Thus, as already mentioned, Norway 
pine in the Upper Peninsula of Michi- 
gan grows rather typically on poor 
sands heavily charged with iron (oc- 
curring in lumps and sometimes called 
“bog iron”, which not infrequently 
forms a more or less definite hardpan). 
As a result the trees are often small and 
stunted and possess low vegetative 
vigor, but the power, apparently, to 
produce strong seed and sturdy seed- 
lings. 

In contrast, northeastern Minnesota 
is a region with soils generally “too 
good” for Norway pine. It is a region 
which in general tends toward a spruce 
type as the climax. While there are 
many local exceptions to this rule, and 
some sands which might be held per- 
manently by Norway and jack pine, in 
general it can be said that the Norway 
which does occur is growing in soil con- 
ditions which should tend to produce 
vigorous vegetation. It is barely possi- 
ble that this is augmented by the moist 
condition of the atmosphere near Lake 
Superior, a condition which is very 
noticeable within a belt 8 to 10 miles 
wide, and probably effective much 
further back. In view of these circum- 
stances, it is not surprising to find that 
both the seedling and transplant sur- 
vivals in this group are low on the av- 
erage, and when combined with the low 
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germination of the seed, give the poor- 
est showing of any of the groups except 
the Northeast, Group 6. Lot 27, show- 
ing the highest final result, was taken 
from the light soil of a granitic forma- 
tion on the north shore of Embarrass 
Lake, though even here there are some 
trees of the heavy vegetative type. Lot 
38 is from a badly fire-scarred tree and 
it is certain that the vigor of both Nos. 
37 and 38 has been somewhat reduced 
by one or more ground fires during 
their lives. The peculiar situation of 
Nos. 34 and 35 has already been dis- 
cussed. The poor showing of Lot 36 
is not readily explained, it being plain- 
ly an unthrifty tree, but one growing on 
a rather heavy soil type. 

Region 3, which next to the Upper 
Peninsula of Michigan has shown a 
tendency to produce strong seedlings 
both in the nursery and in the freezing 
tests, must be explained on a somewhat 
different basis. The soils of this region 
do not appear to be intrinsically as poor 
as the sands of the Upper Peninsula, 
and in fact in the Wisconsin area, from - 
Woodruff north and westward to Ash- 
land, Norway occurs generally on soils 
suited to the growth of aspen. It is be- 
lieved to be true, however, that these 
areas have been repeatedly burned and 
the vigor of the pine kept down thereby. 
This certainly applies to the five collec- 
tions from the vicinity of Ashland, Nos. 
24, 46, 47, 48 and 49. It probably does 
not account for the good showing of 
Nos. 11, 12 and 13 from a protected 
grove near Woodruff, but here the keen 
competition is enough to explain the 
suppression of vegetative vigor. Of 
these three collections, No. 13 with the 
poorest seedling survival and production 
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from seeds sown has felt suppression 
the least, being of largest diameter at 
the uniform age of 76-77 years. Col- 
lection 14 is from the banks of Trout 
Lake, nearby. 

If now the collections from the south- 
ern border of the range (Group 5) also 
vive a good account of themselves with 
especially good nursery germination 
relative to their potential values, and 
also with good seedling and transplant 
survivals, the result can perhaps be ac- 
counted for in part by the greater size 
and possible strength of the seed pro- 
duced under warmer climatic condi- 
tions, but it is believed the physical 
conditions of growth and the resultant 
modified vegetative vigor of the trees 
tend also in the same direction. It is 
certainly true that the outliers of Nor- 
way pine, occurring only where sand- 
stone outcrops or very sandy soils seem 
to offer some compensation for the 
climatic complex, are generally rather 
definitely stunted. While this is not the 
correct characterization for all the col- 
lections in Group 5, there is sufficient 
admixture of this element to have its 
effect. 
region, especial care has been used to 
have both the extremely inhibited type 
and the more vigorous vegetative types 
clearly represented so that the true ef- 
fect of regional factors can be more 
definitely determined. 

What then can be said as to the nur- 
sery showing of this considerable as- 
sortment of seed collections? Obvious- 
ly, that individual differences of devel- 
opment of the parent trees have a much 
more important effect in this early 
stage of development than the general 
climatic factors of the different locali- 


In the later collections from this 


ties represented, although these, too, 
are reflected to some extent in the group 
averages. 

Such being the case, it is important 
to make perfectly clear what these in- 
dividual differences consist of. 

Primarily the differences seem to 
hinge upon vegetative vigor in the seed- 
producing trees, as exhibited in the 
length of needles, density of the crown 
and current rate of growth in height 
and diameter, all characteristics which 
are readily discernible to the trained 
eye. Typically we should choose as 
the poorest possible seed producer the 
tree 40-50 years old, and around twelve 
inches in diameter, which is just reach- 
ing the peak of its vegetative develop- 
ment. Whether or not this is “middle 
age” in the sense implied in the above 
citations, it is difficult to say, but it is 
obvious that trees which have grown 
under moderately free conditions for 
development will begin to show a de- 
cline in vigor soon after the age of 50 
has been reached, while trees in more 
crowded stands will reach a correspond- 
ing size much later in life, and may be 
in the stage of most active growth only 
after they have attained a position of 
dominance in the stand. 

The vigorous “vegetative” tree will 
possess very dense foliage, the maxi- 
mum of limb-length and diameter 
(since it has been subjected to little or 
no pruning) and, of course, a crown 
which is wide, deep and heavy. Al- 
though it may be bearing cones quite 
prolifically (some trees will bear 
none), there is something about the ap- 
pearance of the cones themselves which 
brand them as undesirable. They are 
more or less “stuffed in” among the 
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needles of the rapidly-extending branch 
ends, and in the fall, when they should 
be mature, they still partake of the ver- 
dure of the tree in contrast to the deep 
purple coloring of well-matured cones. 
After the first heavy frosts, however, 
they dry, turn to a pale buff or straw 
color, and open quickly, scattering 
their seeds while well-ripened cones 
still remain firm, damp and closed. 
Cones on vegetative trees are much 
more subject to weevil damage than 
those on thin-crowned trees, a fact 
which might result either from a differ- 
ence in succulence and food value, or 
from the protection afforded the egg- 
laying adults by the heavy foliage. 
Birds of the cross-bill and jay tribes 
readily turn to the vegetative type of 
tree to obtain the seeds from the par- 
tially opened cones, while red squirrels, 
in localities where there is a choice of 
foods, as carefully shun them. There 
are two possible explanations for this, 
—that the heavy foliage makes it diffi- 
cult for the squirrels to cut the cones 
without first having cut off the twigs 
behind them, and that the squirrels 
much prefer the type of cones which do 
not open readily and make their seeds 
available to the mice. As the theft by 
mice seems to be the prime factor in 
causing the red squirrel to cover his 
cones after they have dropped to the 
ground, it is a safe assumption that the 
danger of loss to mice is given some 
consideration in selecting the cones to 
be cut. Whether or not the squirrel 
may also avoid the light, easily opened 
cones because their seeds are less palat- 
able or nutritious can not be adduced 
so long as these other factors have to be 
considered, although the greater ten- 
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dency to pitchiness in the poorly ma- 
tured cones would certainly be a deter- 
rent. 

The cones from “vegetative” trees 
are much more difficult to pick than are 
the “ripe” cones from less vigorous 
trees, the stems being tough and usually 
bringing with them, when sufficiently 
forced, a strip of the parent branch. 
This immaturity of the tissues shows its 
effect also in the way in which the part- 
ly-opened cones respond to the heat of 
the extracting chamber. As they con- 
tinue to dry rapidly after plucking, 
without opening their scales sufficiently 
to release the seed, there is very little 
moisture left in them by the time they 
would normally be extracted. Conse- 
quently they can usually be opened 
only after being wetted one or more 
times, each application of moisture and 
subsequent drying causing the scales to 
spread somewhat farther. In contrast, 
good moist cones, such as the squirrels 
commonly store, will retain sufficient 
moisture, even after two or three months 
in sacks, to effect this opening when 
they are first heated. 

The poorly ripened cones show some- 
what the same characteristics when they 
remain on the tree, and it is only as a 
result of repeated wettings and dryings 
in the warm air of the spring and sum- 
mer following their maturation that 
they eventually become fully opened. 

Although the cones from young vig- | 
orous trees are frequently very disap- | 
pointing in their seed yield, and produce | 
many hollow ones which are fanned out, | 
it is impossible generally to bring this 
charge against the large, plump cones 
which are produced at early to middle 
age by the vegetative type of tree. In 
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order to obtain as fair a comparison on 
this point as is possible with the data 
available, and at the same time to sum- 
marize the comparisons between the two 
types of trees which were made for spe- 
cific cases in the early part of this dis- 
cussion, the data for seven paired col- 
lections are given in Table 2. Of each 
pair one member is a considerably 
stronger vegetative tree than the other. 
Of the Michigan numbers, Collections 
80 and 81, the former represents a 
group of 4 old trees, and the latter 
three comparatively young ones, this 
being the only distinction known to 
exist. 


Following the comparisons through 
Table 2, it is seen that there is no great 
difference in the dry weight of cones, 
the noticeably smaller size from non- 
vegetative trees probably being counter- 
balanced to some extent by greater 
solidity, yet the other group runs con- 
sistently heavier in the few examples 
that can be given. The number of solid 
seeds per cone is greater in the group 
with the smaller cones, although it 
would possibly be not much greater if 
the 1928 data for Lot 60 were used in- 
stead of those for the somewhat better 
cones produced in 1930. Let us say, 
then, that there is no essential difference 
in the number of good seeds. On the 
other hand, the smaller cones produce 
rather generally a larger percentage of 
hollow seeds, the 1928 figure for Lot 60 
being especially bad, while the 1930 
cones of this crop were only 15 per cent 
hollow. The weights of the seeds from 


the smaller, sounder cones are greater, 
though the difference is probably not 
significant, especially as this is true in 
only 4 of the 7 pairs. It is really not 
until we come to the germination figures 
that anything very significant is noticed. 
The low germination of the seed from 
the more solid, better-ripened cones, 
when tested soon after extraction, is out- 
standing. This difference tends to dis- 
appear,—in a somewhat different set of 
comparisons, but also in each case tested 
at both periods,—after the seed had been 
stored several months at low tempera- 
tures. Then, in the nursery sowing, 
the germination of seeds from retarded 
or non-vegetative trees comes out suffi- 
ciently ahead of the other group to show 
that its previous performance represent- 
ed merely a condition of dormancy or 
incomplete after-ripening, so that in 
fact most of the units of this group made 
a better showing in the nursery than they 
had even late in the winter under testing 
conditions. Following the matter furth- 
er, it is seen that survival through the 
first and second years, of the germi- 
nated seedlings of non-vegetative trees, 
was half again as good as that of the 
progeny of vegetative trees, and this 
combined with the better germination 
gives nearly a two-to-one ratio in the 
final production from a given number 
of seeds. 


SUMMARY AND CONCLUSIONS 


1. Following 41 lots of seedlings 
through one year in nursery seed-beds 
and one year in transplant beds, during 


1With 13 lots of cones collected between September 20 and 30, 1930, and stored after Octo- 
ber 1 at 50°F., then extracted about January 1, 1931, these differences were not discernible, and 
in fact, the 4 lots of seed from non-vegetative types gave consistently high germination, whereas 
the median and vegetative groups contained one or more slow-germinating lots. Whether this 
resulted from the low temperature treatment of the fresh cones, or from the growing conditions 
of the warm summer of 1930, it is difficult to state. 
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each of which periods they were sub- 
_ jected to rather severe weather condi- 
tions, brought out great variations in 
the productivity of various seed lots, the 
number of survivors being from 8 per 
cent to 55 per cent of the numbers of 
seeds sown. Such variation in the prod- 
uctivity of seed is of sufficient practical 
importance in nursery work to justify 
a close examination of causes. 

2. With 8 or 9 seed collections for 
each of four regions, and smaller num- 
bers in two other groups, the regional 
averages of nursery germination and 
survival show some differences which, 
while needing better substantiation, are 
at least suggestive of the desirability of 
one region over another for obtaining 
seed of the greatest possible vigor. The 
wide variations between different seed 
lots from the same region, however, 
suggest that such “hardiness” 
shown is not the general result of the 
climatic complex of each region, and 
that it may not, therefore, particularly 
affect the use of the seed from one region 
in any of the other regions. Final de- 
cision on this point must await much 
longer observation of the progeny when 
The 
striking variations in quality of seed- 
lings from a given locality but from 
different trees indicate plainly that the 
conditions of growth of the individual 
tree may determine largely what that 
tree is able to hand on to its progeny 
in the way of original vigor, a heritage 
which may or may not be of importance 
beyond the nursery stage of develop- 
ment. 

3. Deriving the conclusions, then, 
from the comparison of individuals 
growing practically side by side in each 


as is 


planted out in different regions. 


of the several regions, it is found that 
strong, vigorously growing, compara- 
tively young trees (conveniently called 
“vegetative”) produce generally weaker 
seed and seedlings than trees of the same 
or greater age whose vigor has been re- 
duced by any one of a number of causes. 
The strong produce weak and the weak 
produce strong progeny, at least in the 
This is the 
point on which the present observations 
appear to be in conflict with general 
theory. What this means in the physi- 
ological sense is probably merely that, 
while the tree and its surroundings are 
in such a status as to permit and en- 
courage rapid growth in the parent 
tree, either the foods produced by the 
tree itself or the mineral elements de- 
rived from the soil are not available in 
sufficient quantities to produce good 
strong seed, or are diverted more readi- 
ly into the channels where they supply 
vegetative tissues, which really amounts 
to the same thing. Without chemical 
studies to show what elements are lack- 
ing in the so-called weak seed, only a 
very general hypothesis as to the physi- 
ological causes can be put forward. 

4. The evidence points clearly en- 
ough to the general or external causes 
so that the type of tree which will pro- 
duce desirable seed is readily recog- 
nized, and it is also quite possible to 
distinguish the cones of the two types 
after they are picked. In general terms, 
trees with thin crowns produce desirable 
seed and those with large and heavy 
crowns the undesirable form. Except 
that trees which are prey to any specific 
disease should be avoided in any case, 
it is not believed that the taking of 
seeds from trees of less than average 


sense of early survival. 
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vegetative vigor for their age, or from 
trees losing vigor because of advanced 
age, can possibly lead to the carrying- 
over of inherent defects. On the con- 
trary, it must be remembered that in the 
virgin forest the bulk of natural repro- 
duction must come from veterans which 
have finally reached the “top of the lad- 
der” and are in their declining stage so 
far as vegetative vigor is concerned. 

5. From the standpoint of the seed- 
collector or purchaser, those trees and 
those cones are to be avoided which are 
large, succulent, greenish, and tend to 
dry early on the tree or when sacked. 
The more desirable cones of Norway 
pine are relatively small, purple in col- 
or and solid in the sense that they con- 
tain more moisture and do not open so 
quickly when removed from the tree. 
Somewhat the same characteristics, it 
is believed, appear in other pines. 
Purchasing cones on the basis of weight 
tends to put a deserved premium on 
the smaller and heavier cones, although 
perhaps not even as much as desirable, 
while purchasing by the bushel gives 
much lower values when the light, green 
type of cones are obtained. 

6. Seeds from the desirable cones 
often have a distinct “resting period” 
and must not be expected to show high 
germination until they have been stored 
for some time. This is not a universal 
characteristic, however. In conformity 
with practices which have been effective 
in other similar cases, it is believed that 
their germinability when wanted the 
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following spring is best to be guar- 
anteed by completing the extraction of | 
the seeds and putting away in cold stor- | 
age, near or even below the freezing 
temperature, this also being desirable 
procedure for retaining the vitality of 
seeds which are ready to germinate. 


>; 
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THE EFFECT OF HIGH TEMPERATURES ON SEED GERMINATION 


By ERNEST WRIGHT 
Junior Pathologist, U. S. Office of Forest Pathology, San Francisco, California 


The seeds of certain species of shrubs in the Sierra Nevada Mountains resist higher 

temperatures than the seeds of the associated coniferous species, and the germina- 

tion per cent of some is actually raised by heating. This may account for the 

failure of the conifers to recapture a burned-over area and their replacement by 
shrubs to develop “brush fields.” 


N OUTSTANDING feature of the 
A California Sierra Nevada forests 
is the frequent occurrence of 
areas of brush within stands of timber. 
Typically these brush types are best 
developed on lands that have been re- 
peatedly burned over. A possible factor 
of significance in this regression to 
brush appears to be the effect of fire 
on seed viability. 

It is reasonable to assume that seed 
able to withstand heat with least injury 
would have an advantage over other 
seed present in the soil at the time of a 
fire. 

In the investigation here reported! the 
objective was to determine the influence 
of high temperatures on the germina- 
tion of seed from native species, and 
particularly the temperatures lethal to 
seed of shrubby plants as compared to 
seed of trees and grasses of the same 
plant association. 


REview OF LITERATURE 


The effect of high temperatures on 
the viability of seeds has received the 
attention of investigators for many 


years. The investigations dealing with 
dry, constant temperatures are pertinent 
to this study and a brief review of some 
of the results obtained is desirable. 


Breasola (2) heated mixed lots of 
leguminous and Cuscuta seed at 75 de- 
grees C. for one hour. He found that 
the germination of planted Cuscuta 
trifolii seed decreased from 43.6 to 11.8 
per cent and C. arvensis from 55.6 to 
0.2 per cent. The viability of the 
leguminous seed was not affected by 
the heat treatment. 

Templeton (20) heated cotton seed 
for two minutes to a maximum of 57 
degrees C. in an attempt to kill the pink 
boll-worm. He states that this treatment 
had no apparent effect on the viability 
of the seed. 

Atanasoff and Johnson (1), Burgess 
(3) and Kienholz (13) have demon- 
strated variations in the heat enduring 
qualities of other agricultural seeds. 

Korstian (14) in studying the effect 
of high temperatures on acorns found 
that those of white oak were the most 
susceptible. Exposures of fifteen min- 
utes at 300 degrees F. destroyed the 


1For helpful suggestions and advice received during the study of this problem and for 
friendly criticisms of this paper, an expression of thanks is due Dr. A. W. Sampson and Prof. 
F. S. Baker, of the University of California, and Dr. E. P. Meinecke and Willis W. Wagener, 


of the Office of Forest Pathology, U. S. D. A. 
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germinative power in all the species 
studied. 

Hofmann (11) reports that no germi- 
nation was secured from western white 
pine and Douglas fir seed after exposure 
to 200 degrees F. for ten hours. 

The literature contains a great mass 
of information of a similar nature, 
mostly concerning seed of important 
agricultural plants. This brief review 
is fairly representative and additional 
references are not essential. 


METHODS AND PROCEDURE 


The majority of the species included 
in the present study are native to Cali- 
fornia and occur mostly in the Upper 
Sonoran and Transition life zones. The 
seed of two important tree species of 
these zones, namely Libocedrus decur- 
rens and Abies concolor, was not avail- 
able in sufficient quantity to be used in 
the tests. Germination tests of seed from 
the following coniferous species are re- 
ported upon in this paper: Abies mag- 
nifica, Pinus contorta, P. lambertiana, 
P. ponderosa, and Pseudotsuga taxi- 
folia. Shrubby plant species included 
are Adenostoma fasciculatum, Ceano- 
thus crassifolius, C. divaricatus, C. 
macrocarpus, Rhamnus californica, 
Rhus laurina and R. ovata. The grass 
species are Avena fatua, Bromus hor- 
deaceus, and B. rigidus. 

All seed was prepared in the same 
manner. It was air dried and freed of 
capsules, glumes and other integu- 
ments before being subjected to the 
tests. Seed was stored in tin containers 
at room temperatures. 

The seed was heated in lots of 50 of 
each species but 100 unheated seeds con- 
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stituted the check lots. Only dry heat 
was used. For rapid heating a “Des- 
patch” electric oven was employed. 
Longer exposures and more constant 
temperatures were obtained in a “Freas” 
automatic oven. 

The first step was to ascertain the rel- 
ative temperature endurance of seed of 
the species studied. This was deter- 
mined by exposing each of a number of 
lots of seed for five minutes to a cer- 
tain temperature, e.g., one lot was ex- 
posed to a temperature ranging between 
100 and 120 degrees F., another to one 
ranging between 120 and 140 degrees 
F., and so on up to 300 degrees F. at 
intervals of 20 degrees. For each lot 
the temperature was held within a 20- 
degree range. The oven was pre-heated 
but when the seed was introduced the 
temperature dropped and it required 
approximately 20 seconds to secure the 
desired temperature. In order to re- 
duce temperature fluctuations to a mini- 
mum, the seed was heated in groups of 
about a dozen lots. 

To determine the effect on seed of 
prolonged exposures, tests were also 
run for longer intervals (15 minutes to 
4 hours) at the constant temperatures 
of 104 degrees and 212 degrees F. 

To determine germination, untreated 
and treated seed was placed between 
moist blotters in an electric germination 
oven maintained at a constant tempera- 
ture of 68 degrees F. Other lots were 
planted in sand beds located in a green- 
house. Tap water was used to keep the 
medium adequately moist and was ap- 


plied daily and as evenly as possible. — 


Germination counts were made at 
weekly intervals. 
When no germination took place in 
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seed exposed to the higher tempera- 
tures, the experiment was repeated. If 
the same result was obtained the as- 
sumption seemed justified that the ex- 
treme heat had killed the seed. 

In studying the effect of high tem- 
peratures on seed germination, it was 
important to determine how much time 
was required for the interiors of seeds 
to attain a temperature comparable to 
that of the oven. To investigate this 
part of the problem thermocouples 
0.006 inch in diameter were inserted 
through minute holes made in the seed 
coats to fit the wires. The holes ex- 
tended approximately to the center of 
the seed of Pinus ponderosa, Abies 
magnifica and Rhus ovata. It was 
found that it required nearly four min- 
utes for the interior of the seed to reach 
the oven temperatures of 150 and 250 
degrees F. The temperatures rose at 
approximately the same rate in the three 
species named regardless of seed coat 
thickness. 

When the ends of the thermocouples 
were placed in the oven they registered 
instant response to heat. This indicated 
that the thermocouples inserted in the 
seed gave fairly dependable readings. 


RESULTS AND DISCUSSION 


In the initial tests the seed of twelve 
species gave less than two per cent ger- 
mination and are therefore eliminated 
from consideration. This may be ac- 
counted for by the fact that several of 
the species had been taken from old 
collections, and seed of Arctostaphylos 
(Manzanita) and Ceanothus spp. proved 
to be so badly infested with weevils 
that it was necessary to discard them. 
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The rest of the seed was gathered the 
season preceding the tests or was pur- 
chased through commercial channels. 


Unfortunately the exact history of 
the seed is not known in each case, be- 
cause the source and vigor of the parent 
plant greatly influences the size and 
quality of the seed as has been demon- 
strated by Willis and Hofmann (21) 
Busse (4) and others. 


Due to the difficulty in collecting 
some of the seed and to the time-con- 
suming work of cleaning, sorting and 
counting, it was impractical to include 
more than 50 seed in each test and 100 
seed for checks. 


Table 1 summarizes the results in 
percentage of germination after the seed 
had been exposed for 5 minutes to vari- 
ous temperatures as previously noted. 
The results however cannot be con- 
sidered conclusive because of the small 
number of seed used in each lot. 


In Table I it is shown that the seed of 
certain shrubby plants endured higher 
temperatures than any of the other spe- 
cies studied. The seed of Rhus laurina 
and R. ovata endured the highest tem- 
peratures of all and showed remarkable 
gains in germination per cent over un- 
heated lots. With few exceptions the 
germination percentage of shrubby 
plant seed was raised by the action of 
heat. The seed of shrub species which 
withstood the most extreme tempera- 
tures may be subject to delayed ger- 
mination or prolonged dormancy. Seed 
in this latent state have been found to 
be very resistant to high temperatures 
(9) but high temperatures may also 
break the rest period and stimulate ger- 
mination (19). 


JOURNAL OF FORESTRY 


682 


1 0 0 0 Z OUle7 BOOK Ei "Ole E00, = (00le, “ce. a ue eee ‘YOY snprsix snuro1g 
16 0 0 bE BL 28 OOL 76 06 96 06 Sa eee “y sneovepioy snutoig 
09 0 0 -0 09 G8 pL 89 tS 0s Cie ee ae i ce ee te APOE Buon, 
’ (skep gz Ul pojajduroo uoneuruiies) sosseig 
9 j z 9% 8% te zg p OL iG Zz a ee RE, Ge Ce ‘SJB BILAO SNYyY 
&1 G 9 8Z GS eS PP bE (4 al 8 ae = ee cae Nec uraneysnuly 
6S 0 0 0 3G 92 8P OL i) 09 9 Ops BOTUIOFITeO snumeyy 
ST 0 0 Or 16 8 rL 9 g Z1 9 Se a a ‘YY sndreso19eW snyjouRe’) 
él 0 82 89 PE TE OF 76 al PL Cl Galt ean ea TUN| SIMBOTIPAIPE entLOUBaR) 
91 0 0 0 0 Z 8 ZI 91 4 8 ee eae Oe a ee ‘LIO], SNI[O}isse19 snyjoura’) 
ST 0 0 0 8 91 8 8 ZI 9 p Tommmnnnmnnnnnnmnnvr WY FT UINIBINIOsey BULOJsOUapY 
sqniys 
OP 0 0 0 17 L1G OP 8P 5S 9 OD ~———————YTITGE (LOT) BIpoyixey esnsjopnesg 
19 0 0 0 8P 4s) 9) 99 9 99 Ce ac Sea ke a uosMBT BsolJapuod snutg 
G 0 0 0 0 0 z 0 0 6 (a ee oe ee ae ‘[snoqg eueiioquiey snug 
9 0 0 0 8b SP CP PP pS PS 208 de ee. aoe a uopnoy #8110]U00 snutg 
p 0 0 0 0 p 9 CG CE 92 bE Se ee ae ee AB LIN BoyluseUl solIqVy 
"quao sad ut uoypunusey s19J1U07) 
syoou O0€ 082 09% OFZ Oc 002  O8f OST OL OGL “aWeq sooaSop ur omjeroduay 
oy 0} 01 01 01 01 01 01 04 01 


082 096 4 066 00¢ O8l 09T a OcT oot 


SAVG @[[ LNAWINAIdXT NOILYNIAYAI AO NOILVUOAa 
LVaH OL ANNSOdXT ALNNIW-FAIA YALAV GIIS JO NOILVNIWUID 


"T Wavy, 


EFFECT OF HIGH TEMPERATURES ON SEED GERMINATION 


Among the grass seed that of Bromus 
hordeaceus endured the highest tem- 
perature and ranks next to the more re- 
sistant shrub seeds in this respect. This 
species is frequently found on burned- 
over land. No prolonged state of dor- 
mancy exists in the grass seed used and 
the ability to endure high temperatures 
appears to be due to other factors. 

Of the coniferous species the seed of 
Pinus ponderosa and P. contorta en- 
dured moderately high temperatures. 
Temperatures below 180 degrees F. de- 
cidedly raised the percentage of ger- 
mination of Abies magnifica seed as 
compared to the check. It is interesting 
that high temperatures failed to break 
the rest period characteristic of Pinus 
lambertiana seed. 

Delayed germination, of many prob- 
able factors, may be of importance in 
the resistance of certain seed to high 
temperatures. One other influencing 
factor could be the degree of desicca- 
tion. The literature does not agree upon 
this point. 

Crocker and Harrington (6) showed 
that the seed of wheat, barley and cer- 
tain grasses when dried to less than one 
per cent moisture content gave satis- 
Schroeder (18) 
working with barley and wheat and 
Nobbe (17) with rye seed had reached 
Waggoner (21) 
reduced the moisture content of radish 
seed to 0.4 per cent and found no effect 
on germination. On the other hand 
Ewert (8) has concluded that even with 
the most resistant seed with which he 
worked, it is impossible to reduce the 
percentage of water content to lower 
than 2 or 3 per cent of the dry weight 
without injuriously affecting vitality. 


factory germination. 


similar conclusions. 
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To determine the effect of desiccation 
and long exposures to high tempera- 
ture, a series of tests was made. This 
was divided into two parts by exposing 
one part to the constant temperature of 
104 degrees F. and the other to 212 
degrees F. The time of exposure for 
separate lots was 5, 15 and 30 minutes, 
one and four hours. Two lots of 50 
seed each constituted a test. One lot 
was planted in a greenhouse bed of 
sand and the other placed in a germi- 
nation percentages based on an aver- 
ag of the two lots are given in Table 2. 
Checks consisted of two lots of 100 seed 
each which were placed under the same 
germinative conditions as the heated 
seed. The average per cent of germina- 
tion is also given for the unheated lots. 

This series of tests was run approxi- 
mately one year later than the initial 
tests and seed from the same lots was 
used. 

It was interesting to find that the one 
year older seed of Pinus ponderosa and 
Pseudotsuga taxifolia was more sensi- 
tive to an exposure of 5 minutes to 212 
degrees F. than to 200 to 220 degrees 
F. as given in Table 1. This conclusion 
may however be considered weak be- 
cause of the limited data. Pinus pon- 
derosa seed gave 38 per cent less ger- 
mination than the year before. Seed of 
Pseudotsuga taxifolia suffered a loss of 
22 per cent but the checks also showed 
a loss of 13 per cent in the older lots. 
The seed of the other species gave re- 
markably little variation in percentage 
of germination between the newer and 
older lots, both in checks and heated 
seed. 


The moisture content percentages in 
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TABLE 2. 
EFFECT OF DURATION OF TEMPERATURE ON DESICCATION AND GERMINATION 
(Duration of test 56 days) 
(a) Exposure to 104 Degrees F. 
Pinus Pseudotsuga Rhus Bromus 
Species ponderosa taxifolia laurina hordeaceus 
Moisture Germi- Moisture Germi- Moisture Germi- Moisture Germi- 
content, nation, content, nation, content, nation, content, nation, 
Exposure per cent percent per-cent percent percent percent percent per cent 
None (Check) 7.3 71 7.8 33 15.4 Ad 17.0 92 
5 minutes 6.9 54 6.8 10 14.9 +8. 16.1 92 
15 minutes 6.4 75 5.4 34 14.5 14 15.3 93 
30 minutes 6.0 81 5.0 25 14.1 10 14.8 92 
1 hour 5.3 63 4.1 31 13.7 12 13.2 88 
4 hours 3.8 75 3.2 14 13.2 14 12.6 87 
(b) Exposure to 212 Degrees F. 
Pinus Pseudotsuga Rhus Bromus 
Species ponderosa taxifolia laurina hordeaceus 
Moisture Germi- Moisture Germi- Moisture Germi- Moisture Germi- 
content, nation, content, nation, content, nation, content, nation, 
Exposure per cent percent per-cent percent percent percent percent percent 
None (Check) 7.3 71 7.8 33 15.4 17 17.0 92 | 
5 minutes 4.4 24 3.0 2 11.1 54 8.7 88 | 
15 minutes 22 3 0.6 2 9.4 56 6.4 84 
30 minutes 0.8 0 under 0.6 0 8.1 30 5.9 92 
1 hour under 0.8 0 under 0.6 0 6.4 29 5.0 89 
4 hours under 0.8 0 under 0.6 0 4.6 30 4.2 79 


Table 2 were calculated on the basis of 
dry weight of 50 seed taken from each 
species after each period of exposure. 
It appears that the percentage of 
moisture remaining in the seed after ex- 
posure to heat is not the important fac- 
tor that influences heat endurance in the 
species here tested. For example, Pinus 
ponderosa seed after exposure for 4 
hours to 104 degrees F. gave 75 per cent 
germination when the moisture content 
was reduced to as low as 3.82 per cent. 
For seed of the same species exposed 
to 212 degrees F. for 5 minutes, the 
germination was reduced to 24 per cent 
even when the remaining moisture was 
at a higher percentage. On the other 
hand, Rhus laurina seed exposed to 104 
degrees for 4 hours gave only 14 per 
cent germination with the relatively 
high moisture content of 13.17 per cent. 


Germination was, however, raised to 54 
per cent in seed exposed to 212 degrees 
for 5 minutes with the moisture content 
decreased to 11.13 per cent. 

These tests indicated that the varying 
endurance among seeds to high tem- 
peratures cannot be satisfactorily ex- 
plained by the degree of desiccation. 

It has been suggested in the literature 
that the seed coat may have some in- 
fluence on the resistance of certain 
seeds to heat. Recently Korstian (14) 
showed that the resistance of acorns to 
high temperatures decreased with de- 
creasing seed coat thickness. 

In Table 3 the thickness of the seed 
coats of five representative species used 
in this study are given. 
peratures obtained on the basis of 5 
minute exposures indicate the tempera- 
ture endurance of the seed. 


Lethal tem- - 
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TABLE 3. 


THICKNESS OF SEED COATS IN RELATION TO LETHAL TEMPERATURES 


Lethal 
temperatures 


Average thickness 
of seed coats 


a 


ms 1OVata os 


anothus'divaricatus: $2. 


mis ponderosa — 


‘omus hordeaceus ______ 


The degree of heat endurance in the 
ye species selected is shown to follow 
irly closely the seed coat thickness. 
was also found that seed which en- 
red the most extreme temperatures 
equently had very hard seed coats of 
mplicated cellular structure. 
Another factor to be taken into con- 
deration in studying the protection 
hich seed coats may offer against high 
mperatures is that in many species of 
ymnosperms, particularly the pines, 
e seed coat consists of two halves with 
more or less pronounced seam along 
hich it quite readily separates. None 
the Angiosperm seeds included in 
is study had this characteristic. High 
mperatures and long exposures may 
sult in the separation of the two 
Ives of the coat. This not only sub- 
cts the embryo of the seed more di- 
ctly to high temperatures and rapid 
as of moisture but also to very rapid 
sorption of water when placed under 
rminative conditions. While in ac- 
ely growing plants rapid changes 
quently have an injurious effect, 
sd in the dormant state can withstand 
pid drying and sudden moistening 
). The Gymnosperms used in this 
dy, with the exception of Pinus lam- 
rtiana, were apparently not in a state 
complete dormancy and it is possi- 
; that rapid absorption was injurious. 
At the beginning of this paper it was 


eudotsuga taxifolia 2 Ea 5 ae 


0.45 mm. 320-330°F. 
0.25 mm. 280-290°F. 
0.25 mm. 240-250°F. 
0.13 mm. 240-250°F. 
0.08 mm. 260-270°F. 


stated that in the three species selected 
the temperatures rose in approximately 
the same length of time regardless of 
seed coat thickness. Heat may have an 
indirect influence, however, on the 
permeability of hard seed coats. This 
may explain why germination was ac- 
celerated in several of the shrubby 
plant seeds. This explanation would 
be in accord with the conclusions 
reached by Crocker (5) that delayed 
germination is more often due to char- 
acteristics of the seed coat than to those 
of the embryo. Jn Pinus lambertiana 
the state of dormancy may possibly be 
prolonged on account of the immaturity 
of the embryo. 

No one factor, however, is likely to 
be responsible for the variation of 
seeds in enduring high temperatures. 
There are many factors to consider. 
Among the most important is the chemi- 
cal composition (9), the effect of heat 
upon colloidal material in the cells 
(15), and on enzymatic activity (7) 
(16), the effect of light on germination 
(9), the color of the seed coat (9) 
(10), all of which were not specifically 
investigated in this study. 


SUMMARY 
Most of the seed experimented with 


came from species typical of the Upper 
Sonoran and Transition zones in the 
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Sierra Nevada Mountains of California. 

The experiment indicates that seed of 
certain shrubby plants endured higher 
temperatures than coniferous or grass 
seed, the species of which occur in the 
same association. This may partially 
account for the aggressive invasion of 
shrubby plants on burns and the for- 
mation of typical brush fields as a re- 
sult of forest fires. 

The ability of seed to endure high 
temperatures cannot be satisfactorily ex- 
plained on the basis of varying degrees 
of desiccation. Endurance to high tem- 
peratures may possibly be related to 
seed coat thickness. Heat may increase 
seed coat permeability and so aid in 
breaking dormancy. 
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A sound forestry policy must be based on facts and not on assumptions. It is 
early as logical to assume that any land not fit for forests ought to be in agricul- 
re as to say that land not fit for agriculture ought to be in forests. The basis of 
utting more land into any use ought to be the social needs or advantages from 
at use. There may be no danger in the near future of putting too much land into 
restry, but it is quite conceivable that forestry could be over-expanded just as 
sriculture has been. The assumption that “idle acres are a burden, and ought to 
2 in forests” is not a sound basis for a forest policy. No one knows what con- 
itutes idle acres. Virgin forests may produce practically nothing, for growth just 
out equals decay. Are they idle acres kept in reserve? May it not be wise to 
2ep some idle agricultural land in reserve also? The whole question of land 
ilization ought to be: Will this or that use pay when everything is considered? 
here can be no greater burden than using land for something that does not pay, 
fact which many sub-marginal farmers know from experience. In the case of for- 
try the effect on climate, stream-flow, wild life, and human beings must be con- 
dered along with the money value of the direct products. 


Excerpt from “What About the Year 2000?” 


FOREST TREE DISEASES AND THEIR CONTROL’ 


By E. P. MEINECKE 
Principal Pathologist, Bureau of Plant Industry, San Francisco, California 


Forest tree diseases regard no political boundaries. Safeguarding forests against 

them gives the field of forest pathology a world aspect. In this masterly paper, by 

aman who is regarded as a leader in developing the pract, cal application of the 

science of plant pathology, are discussed the scientific, tec nical, and economic 

aspects of controlling the continuous attrition of forest growth by diseases. This 

contribution is particularly interesting and suggestive to silviculturists and forest 
managers. 


the study of those factors which 

cause damage or loss to the forest 
as an ecologic and economic unit. Its 
ultimate goal is the control of these 
influences and their reduction to the 
lowest level possible within the limits 
of practical forestry. As a discipline 
it originated in Europe as a necessary 
adjunct to the mighty development of 
forestry during the last hundred years. 
The birth of the nineteenth century 
marks the birth of modern forestry. 
Europe, threatened with a timber short- 
age, began to convert its half-wild for- 
ests into cultivated units on the basis 
of scientific research, an undertaking of 
stupendous proportions. The enormous 
expense of time, labor, and money en- 
tailed tended to invest the individual 
trees composing the stand with special 
importance. Perhaps the most signifi- 
cant characteristic of the new order 
consisted in the most advantageous ar- 
rangement in space of the species best 
adapted to a given site. Unless, under 
this system, every individual produced 
the maximum of wood the economic 
success of the new forest was in jeop- 


Pte s PATHOLOGY embraces 


ardy. With the second half of the cen. 
tury the revolutionary change in Euro- 
pean forestry began to bear its first 
fruits, and at about the same time the 
attention of foresters was forcibly di 
rected to the losses incurred by tree 
diseases which made heavy inroads inte 
the calculated production. This period 
marks the beginnings of forest pathe. 
logical research. Since this time the 
control of injurious factors in the culfti 
vated European forests has been closel 
tied up with the practice of forest 
itself. The short rotations and the con 
stantly and periodically recurring in 
provement cuttings which are a part 
intensive forestry normally tend to re 
duce the major sources of injury, a 
the close utilization that makes i 
provement cuttings economically po 
sible permits a system of supervisio: 
and inspection extending to the in 
vidual members of the forest co 
munity. But even under such favorabl 
conditions and with the small numbe 
of tree species involved the well-ma 
aged European forests have not bee 
free from serious outbreaks of tre 
diseases. 


*Presented to the Inter-American Conference on Agriculture, Forestry and Animal Indus’ 


at Washington, D. C., September 8-20, 1930. 
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FOREST TREE DISEASES AND THEIR CONTROL 


In the two Americas constructive for- 
stry is still in its beginnings. An 
mmense area of virgin forests of the 
nost diversified and complex nature, 
omposed of a host of different species, 
eaching from the Tropics far to the 
outh and north and subject to widely 
arying economic conditions still awaits 
he directive mind that will bring order 
ut of chaos. 


The virgin forest is prodigal in the 
roduction of trees and shrubs but not 
a the production of timber. The eco- 
omic values it contains are stored in 
elatively few individuals, in number 
nd in volume far below the potential 
apacity of the soil. Against the growth 
f the trees stands the slow and con- 
inuous attrition by diseases and insects, 
y windstorms, lighting, hail, drought, 
nd frost. The conversion of this under- 
roducing forest into one of high pro- 
uctivity is the object of constructive 
orestry. The elimination or reduction 
f the factors that lower the produc- 
vity of the forest is the object of forest 
athology. 

The realization, slow to awaken but 
aining speed from year to year, that a 
oming timber shortage can be averted 
nly through energetic and systematic 
ction is beginning to spread over the 
hole continent though so far only 
yme of the governments and semi- 
ublic institutions have been able to 
iy the foundations for a system of for- 
try adapted to American conditions. 
he first and at the same time the most 
ficult step in the creation of construc- 
ve American forestry is the slow con- 
srsion of the raw material represented 
y the wild virgin forests into a pre- 
minary form of transition forest which 
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then will form the basis for the managed 
forest of the future. Formidable ob- 
stacles of an economic and technical 
nature stand in the way, but not until 
forestry has emancipated itself from the 
ruthless exploitation of the great values 
inherited but not created by man and 
turns to the deliberate and organized 
growing of producing forests can the 
wood supply of the New World be 


assured. 


It is due to the rapid conquest of 
North America by the European races 
that its supply of timber today is seri- 
ously on the wane. The settler needed 
arable land, unobstructed by trees. He 
needed wood and the virgin forest 
offered a wealth of high-grade timber. 
Under his ax the forest fell. The grow- 
ing cities and industries fostered the 
development of a huge lumber industry 
which exploited the forest without re- 
gard to the future. Devastating forest 
fires took heavy toll, and chaparral and 
worthless species occupied the place of 
the old forest. Today there remains in 
the United States only a fraction of the 
former virgin forests in the less densely 
populated Western part of the country. 
In the Northeastern States, where the 
destruction of the virgin forest began 
and where it has long ago reached its 
culmination, young forests are begin- 
ning to spring up, and the still remain- 
ing old forests of the South, the South- 
west, the Rocky Mountains, the Pacific 
Coast and the Northwest are interspersed 
with ever-increasing areas of reproduc- 
tion where the ax has opened up the 
age-old stands. In the uncut timber the 
same process of attrition through natu- 
ral causes is going on unchecked and 
the young growth, on which future 
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generations must rely for their needs, 
will necessarily revert to the virgin type 
unless it is protected against the ele- 
ments that endanger its existence or 
interfere with its normal and vigorous 
development. There derives from this a 
twofold direction of objectives in forest 
protection, namely the rational treat- 
ment of the remaining virgin stands and 
the control of diseases of young timber. 


Wood as an economic commodity is 
stored in the main stem of trees large 
enough to be utilized. Here lies the 
forest capital accumulated during cen- 
turies. By far the greater part of the 
wood no longer participates in. the 
physiological life processes of the tree. 
It turns into heartwood, which on ac- 
count of its relative durability and other 
desirable properties is more highly 
prized, for many forms of service, than 
the sapwood with its low resistance to 
decay. In the living forest tree, how- 
ever, this relation is reversed. There 
are but few species of forest trees in 
which the loss from decay of the heart- 
wood does not eat heavily into the 
timber capital. 


Decay in the standing tree is caused 
by a large group of fungi, belonging 
to the Polyporales. The vegetative body 
of the fungus, boring with extremely 
fine hyphal threads through the cell 
walls of the wood extracts from these 
certain components for its food and 
leaves a residue of others which it can 
not utilize. It is this remnant of broken 
down cell walls which is commonly 
called decay or rot. From small begin- 
nings the fungus expands in the body 
of the tree until it occupies practically 
the entrie cylinder of heartwood and 
renders it worthless for use. When the 
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fungus has reached maturity it pro- 
duces, on the outside of the bole, a | 
characteristic form of fruiting body or 
sporophore giving off minute spores in | 
enormous quantities which carry the | 
disease to other trees. Germination takes | 
place whenever conditions of tempera- 
ture and moisture are favorable. Since | 
most of these fungi are strictly confined 
to the heartwood the germinating spores | 
can establish themselves only when they | 
happen to land on unprotected heart-| 
wood, for instance on wounds caused 
by fire, by the glancing blow of falling 
trees or heavy limbs and by frost cracks, | 
or on the exposed heartwood of branch 
stubs or broken tops. Of these different 
possibilities of entrance the wounds} 
caused by fire and the branch stubs are} 
by far the most common. Some of the? 
most injurious fungi, for example the? 
very common Trametes pini, widely 
spread in pines and in Douglas fir! 
(Pseudotsuga taxifolia), enter in the 
main through branch stubs. Others, like# 
Echinodontium tinctorium, which causest 


by forest fires. The mode of entrancet 
has a distinct bearing on the distribu- 
tion of the ensuing decay within the¢ 
tree. Since fire scars are mostly con- 
fined to the base of the tree the decayy 
starting from these causes primarily they 
destruction of the lower part of the bole 
which yields a greater proportion of 
high-grade clear lumber than the taper- 
ing and limby upper part. It is obvious 
that the first and paramount condition 
for the protection of the forest from tha 
ravages of heartwood-destroying fungi 
lies in the prevention of forest fires. 


4 


The loss from decay in the virgin 
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orest varies greatly with site and tree 
pecies represented. In practically every 
astance it affects the exploitation and 
1e profitabilility of logging operations. 
n some cases the net volume of wood, 
fter deduction is made of the volume 
estroyed by rot, is so insignificant that 
- does not even compensate for the in- 
estment in equipment and labor neces- 
ary to harvest it. While the cull per 
ent—that is, the percentage to be de- 
ucted for decay in the standing virgin 
yrests—is not known for all species 
nd all regions of the United States, 
rere are figures available based partly 
n accurate investigations, partly on 
ood evidence which tend to show that 
le estimated gross volume of the virgin 
rests of the country must be dis- 
yunted by about 15 per cent. The cull 
er cent for hardwoods over the coun- 
y is about 19 per cent, and that for 
miferous species about 14 per cent. 
he great timber reserves of the western 
art of the United States are altogether 
mposed of coniferous species. Here 
e cull per cent is figured as 15.5 per 
mt, varying according to species from 
per cent in Pinus ponderosa to 30 
sr cent in Sequoia sempervirens, the 
luable gigantic redwood of the Cali- 
rnian Pacific coast. 

While these figures are helpful in a 
meral appraisal of the actual net wood 
pital of the country they can not be 
plied directly to individual regions 
localities. The same species may 
ffer heavily in certain localities and 
far less subject to loss in others. In 
ct, there seems to exist, at least for 
rtain species, a definite relation be- 
een vigor of growth of the host and 
= virulence of attack by the parasitic 
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fungus. Such a relation comes out 
clearly when the rate at which the decay 
progresses in the trees is made the sub- 
ject of study. The very young tree does 
not. possess heartwood, hence it does 
not offer a congenial substratum to the 
type of fungi here under discussion. 
But with the beginning of heartwood 
formation the first infections begin to 
appear. At first the resulting loss is 
negligible, but soon the fungus extends 
over an appreciable volume of heart- 
wood. As long as the tree grows vigor- 
ously the fungus lags behind in growth 
but with the slowing up of increment 
in the old tree the parasite in its interior 
gains upon it until the increment of the 
fungus by far exceeds that of the tree 
and the volume inhabited and decayed 
by the fungus occupies practically the 
entire heartwood. A similar relation 
seems to obtain, at least in certain cases, 
in different parts of the range of a given 
species. Exact studies on decay in white 
fir (Abies concolor) in California have 
shown that the ratio of decayed volume 
to sound volume in corresponding age 
classes is far lower in the optimum of 
the range of white fir than it is nearer 
the limit of the range. Within the 
optimum the trees continue vigorous 
growth into old age and the decay still 
leaves a net volume of sound wood even 
in the highest age classes while in the 
less favored regions the slow growth of 
the trees is soon overtaken by the 
growth of the fungus within them. 

In the American virgin forests there 
can be no direct method of control of 
wood destroying fungi. The individual 
tree, infected though it may be, does 
not possess sufficient value by itself to 
warrant its elimination from the forest, 
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in order to salvage what sound wood it 
may contain and to remove a source of 
infection to other trees. Control can be 
applied only en masse, that is at the 
time that the timber of a whole unit is 
harvested in the first step toward con- 
version. Here the principle applies that 
thorough utilization of the cut timber 
must be combined with effectual sanita- 
tion of the stand so that the young for- 
est will grow up under the most favor- 
able conditions. The Forest Service of 
the United States which does not carry 
on its own logging operations but sells 
stumpage to the highest bidder, has 
inserted certain standard clauses in its 
sale contracts which guarantee both the 
salvage of sound wood in infected trees 
and the elimination of diseased indi- 
viduals for the protection of the young 
stand. 


The realization that decay represents 
a growth within growth and that decay 
increases rapidly with the age of the 
trees affected has its bearing on the 
formulation of the silvicultural pro- 
gram. Only in very few cases will the 
old forest be cut down for the sole pur- 
pose of making room for young growth. 
It is the harvesting and utilization of 
the mature and overmature timber that 
ushers in the new forest, and in the 
choice of the timber to be cut it is 
evident that the rate at which decay is 
progressing presents an important factor 
in the equation. Other things being 
equal the timber in which decay rapidly 
destroys wood values and in which re- 
placement through increment is sluggish 
should be cut in preference to sounder 
and more vigorously growing stands. 
This choice is a matter of judgment 
based upon the weight to be given to 


JOURNAL OF FORESTRY 


the character of the stand, to the rela-| 
tive value of its component species from | 
the economic and the silvicultural point 
of view and to the type of wood-destroy- | 
ing fungi present. : 

The heartwood-destroying fungi are| 
not the only sources of loss of a patho-| 
logical character. Strictly speaking they 
are not parasitic since the heartwood 
they inhabit is dead and since they 
merely consume the accumulation of! 
centuries of annual growth. They do 
not interfere directly with the life fune- 
tions which make this annual increment 
possible. The diseases, on the other 
hand, that are caused by active parasites 
drawing all or most of their substance? 
from the living tissues of forest trees§ 
are a most important source of loss in 
the sense that they either kill the in- 
fected individuals outright or, in vary- 
ing degrees, reduce or inhibit the incre- 
ment, the essential factor in the pro- 
duction of wood. 


In the old forest in which the incre- 
ment of decay is on the increase while# 
the rate of volume increment is slowing? 
up any additional factor tending further 
to depress normal growth is likely te 
mark the dividing line between success 
and failure in the productiveness of 45 
given stand. One of the most striking? 
examples of a biotic factor of this na- 
ture in the United States is represented| 
by the mistletoes of the genus Razoum-! 
ofskya which are widely spread on at 
number of coniferous species of thet 
Western United States. Like many of thet 
tropical members of the Loranthaceae} 
they are truly parasitic and in general 
are strictly confined to individual or} 
closely related hosts. Capable of living 
with their host to an old age they causet 


FOREST TREE DISEASES AND THEIR CONTROL 


ar-reaching local disturbances, result- 
ng in distortions and the formation of 
normous witches’-brooms. Seed pro- 
luction of the parasite is prolific, and 
S$ a consequence a single tree may carry 
undreds of infections. The cumulative 
ffect of this multiple drain on water 
nd foodstuffs expresses itself in a 
yronounced depression of the increment. 
While old trees as a rule are not killed 
yy the mistletoes there is a fairly heavy 
nortality among young individuals. If 
he latter survive the chances for their 
rowing up into normally producing 
dults are highly unfavorable. Un- 
ortunately some of the most valuable 
imber species suffer very severely from 
nistletoe. Without exaggeration it can 
ye said that the control of the parasite, 
or instance, on Western yellow pine 
Pinus ponderosa) must be considered 
me of the most baffling problems in 
Jorth American forest pathology. Di- 
ect control by eradication in the stand- 
ng forest is out of the question on 
ccount of the magnitude of the task. 
he only indirect method feasible under 
resent conditions is that adopted by 
ae Forest Service of the United States 
2 its timber sales. In the marking of 
ae trees to be felled special weight 
3 given to those exhibiting heavy in- 
sctions. By this means the greater 
umber of individuals are eliminated 
hich are likely to act as sources of 
afection to young reproduction, even 
nough a complete eradication can not 
s effected. 

, While the mistletoes indiscriminately 
thabit trees of all ages the great 
jajority of the fungi of a truly parasitic 
aaracter can be said to be more in- 
irious to young growth. In general, 
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the older trees are able to withstand 
their attacks unless the latter appear in 
overwhelming numbers and are cumula- 
tive in effect. Practically all parts of 
forest trees, roots, stem, branches and 
foliage, are beset by an endless variety 
of parasitic fungi. They all have this 
in common, that they live at the ex- 
pense of the host, but the extent of 
injury depends on the virulence of the 
fungus and on the number of infections 
present. In certain cases single infec- 
tions by destructive fungi cause quick 
drying. In others the combined effect of 
thousands of minor infections produces 
serious disturbances. On pines and other 
coniferous trees a severe attack by 
needle-inhabiting fungi frequently is 
equivalent to complete defoliation. 
Figured over a whole stand the loss in 
increment is, in the aggregate, a very 
heavy one. Under the present condi- 
tions of extensive management there is 
no way open to deal with this type of 
diseases in the old forest. With the 
approach to more intensive forestry 
and to closer utilization much can be 
achieved in the reduction of the more 
serious of these diseases in young 
growth through silvicultural means, in 
particular through regulation of the 
density of the stand. 

Detrimental as the reduction of incre- 
ment must be in the forest the main 
objective of which is the production of 
wood it affects the ultimate return far 
less than does killing on a large scale 
through the agency of parasitic fungi. 
The sum total of potentially producing 
trees lost annually throughout the for- 
ests on account of killing diseases is 
undoubtedly very great, but fortunately 
it is rare, in contradistinction to the 
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behavior of many forest insects, that an 
indigenous fungous parasite will multi- 
ply suddenly and flare up into a serious 
menace though such cases have been 
known to occur. The greatest menace 
from killing epidemics has come through 
the accidental introduction of foreign 
diseases. 

It is a common experience that cer- 
tain diseases, harmless enough in their 
own habitat, may assume formidable 
proportions when they are transferred 
to new surroundings where they find 
more congenial conditions and more 
susceptible hosts. The development of 
modern transportation and the free in- 
terchange of commodities throughout 
the world have made the accidental 
distribution of pests inevitable. One of 
the most serious of all forest diseases, 
the white pine blister rust (Cronartium 
ribicola), has in this way expanded its 
range from Western Siberia to Central 
Europe where it encountered the exten- 
sive plantations of white pine (Pinus 
strobus), a highly valued species of the 
Eastern United States. Innocuous on 
Pinus cembra, its Siberian host, it found 
in white pine a host of low resistance 
and soon rendered the further cultiva- 
tion of this species unprofitable. From 
Europe the disease was introduced on 
planting stock to the United States into 
the very home of white pine. In view 
of the great economic importance of 
this pine in the eastern states the in- 
vasion by this unusually destructive 
fungus could only be regarded as a 
calamity of no mean proportions. To 
complete the measure the disease later 
made its appearance in the Far West 
on a close relative of white pine in an 
important region of virgin timber where 
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the entire lumber industry was based 
on the exploitation of the threatened 
pine. In this emergency the indirect 
method of control gave little promise of; 
success. The life history of the fungus, 
however, offered a mode of direct attack., 
The rust is heteroecious. One genera: 
tion lives exclusively on the pine and] 
the spores produced can not again infec 
pines. They transfer the disease unde 
a different form to certain currants andb 
gooseberries. After this generation has 
run its course it returns again to the 
pine. It follows that the removal of 
one of these two links must break the 
chain of generations, and since the pines 
are the object to be protected it suflicesi 
to eradicate the economically unimpor 
tant currants and gooseberries to brings 
about the desired result. This method 
of eradication has been practiced on at 
large scale, and though costly he ‘ 
proved to be highly effective, in pr 
portion to the thoroughness of the eradi 
cation. But it must not be forgottem 
that, except locally, there can be no 
question of a complete eradication and 
that forestry based on white pine an 
its relatives is forever saddled with the 
heavy cost of control. 


Another disease, also imported ac 
dentally, has brought to this country 
the greatest catastrophe in the world’s 
history. The chestnut bark disease ot 
chestnut blight, a canker disease caused 
by Endothia parasitica, was brought td 
the Eastern United States on nursery 
stock from Japan where it is widely 
spread on native chestnuts without doing 
much damage. On this continent 
found a congenial host in the Americar 
wild chestnut, Castanea dentata, one of 


the most important hardwood trees o 
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the eastern United States, valued for its 
wood of high quality, for its nuts, and 
for the tanning extracts of its wood. 
Infection takes place directly from tree 
to tree so that the only method of con- 
trol would have consisted in the sys- 
tematic eradication and destruction of 
all infected trees, a method applicable 
only in the very beginning of the epi- 
demic. At that time no central agency 
charged with forest pathological work 
existed in the country, and soon the dis- 
ease swept unchecked over the immense 
range of chestnut, leaving destruction 
in its wake. Today only small remnants 
of the once flourishing American chest- 
nut are left and as an economic asset 
chestnut has ceased to exist. 

The recent discovery, in the north- 
eastern United States, of the European 
larch canker, one of the most dreaded 
of European forest diseases, has brought 
forth energetic measures of control 
through systematic eradication of all 
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infected trees. This disease also is an 
imported one. It was introduced on 
nursery stock from Scotland. What its 
future in this country is going to be no 
one can tell. The menace it brings to 
the extensive American larch forests 
emphasizes the lesson learned by bitter 
experience from the history of the white 
pine blister rust and the chestnut bark 
disease. 

To find its true place in modern for- 
estry the science of forest pathology 
must be organized on_ international 
lines. No longer can it be satisfied with 
the study of the cause of the progression 
of native forest diseases but it must 
reach out across political boundary 
lines in a spirit of mutual support and 
helpfulness. The nations of the two 
Americas have a common interest in 
building up their forests for the benefit 
of coming generations and to this goal’ 
the protection of the forests against dis- 
eases is one of the most promising and 
essential conditions. 


THEORY IN EXPLANATION OF THE SELECTION OF CERTAIN 
TREES BY THE WESTERN PINE BEETLE 


By HUBERT L. PERSON 
U. S. Bureau of Entomology’ 


Knowledge of why the western pine beetle attacks certain trees may make it pos- 
sible to reduce insect losses on selectively-logged areas by leaving only those trees 
least attractive to the beetle and having therefore a better chance to survive until 
the next cut. Studies here reported indicate that an initial weak attraction is due 
to the formation of volatile oils, such as aldehydes or esters, which are by-products 
of a respiratory fermentation or abnormal enzyme activity in subnormal trees. 
This attracts beetles from the immediate vicinity, these in turn introduce a yeast 
into the inner bark which produces a fermentation strong enough to attract other 
beetles from a wider radius. 


S A RESULT of preliminary 
A studies on tree selection? and 

more recent sample-plot studies, 
it is known that certain western yellow 
pine trees (Pinus ponderosa Lawson), 
as characterized by rate of growth, tree 
class, crown class and diameter class, 
are more likely to be killed by the west- 
ern pine beetle (Dendroctonus brevi- 
comis Lec.) than the other trees in the 
stand. The higher rate of mortality in 
certain tree classes must be due either 
to a lack of resistance or to the fact that 
the beetles are able to make a definite 
selection of certain trees. If it is the 
result of differences in resistance we 
could assume that the probability of at- 
tack is equal for all trees in the stand, 
and that only the trees which have little 
resistance succumb. In that case we 
should expect to find many trees which 
had been unsuccessfully attacked. Such 


trees would be easily found, as the pitch 
tubes formed on trees which resist at- 
tack are easily seen. As a matter of fact, 
in all the insect cruises with which the 
writer has been connected within the 
last eight years, a tree that has success- 
fully resisted a noticeable attack by the 
western pine beetle is almost a rarity. 
This fact, as well as all the other ob- 
servations which have been made on 
this beetle, show that the killing of only 
certain trees is not a question of resis- 
tance or lack of resistance, but is the re- 
sult of a more or less definite selection 
by the beetles. 


Although it is true that in a majority 
of cases the slower-growing trees which 
are found in Dunning’s tree classes IV 
and V, and which have the smaller 
crowns and are of medium diameter, 
are apparently more attractive than the- 
other trees in the stand, neverthless 


This paper summarizes the results of attraction studies which have been carried on in 
California under the direction of Dr. F. C. Craighead and J. M. Miller, of the Division of Forest 
Insects, Bureau of Entomology. The writer wishes to acknowledge the assistance of N. T Mirov, 
who carried out the oleoresin experiments and helped with the attraction tests, and of R N. 
Jeffrey, who had charge of the studies on the chemistry of the inner bark. A more technical 
treatment of this part of the work will appear in an article by J effrey. 


*Tree Selection by the Western Pine Beetle, 


1928, pp. 564-578. 


by H. L. Person, Jour. Forestry, Vol. 26, May, 
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here are many exceptions and apparent 
nconsistencies which are hard to ex- 
jlain on the basis of external charac- 
eristics of the trees alone. It was de- 
sided, therefore, that a more funda- 
nental study of the underlying causes 
»f the attractiveness of certain trees was 
ssential to a better understanding of 
he problem. During the past three 
years a considerable amount of work 
1as been done on this study; and al- 
hough there is still a great deal that we 
lo not know about it, we have been 
ible to work out a theory for the attrac- 
ion which, though not susceptible of 
ibsolute proof at the present time, at 
east appears reasonable. 


There are four more or less distinct 
ghases to the study, all of which con- 
ribute to the conclusions which have 
yeen reached. These phases are (1) 
he study of the oleoresin of western 
yellow pine in its relation to external 
characters and attractiveness; (2) the 
jiology of some microdrganisms asso- 
siated with the western pine beetle; (3) 
he chemistry and physiology of certain 
ugars of the inner, living bark; and 
4) experiments in which the compara- 
ive attractiveness of a great number of 
ubstances was tested on caged beetles 
3 a partial check on the other parts of 
he study. 


OLEORESIN STUDIES 


The success of the first beetle attacks 
ma living tree depends on the ability 
yf the beetles to overcome the flow of 
yleoresin resulting from the injury to 
he inner bark. Because of this it was 
hought that differences in the composi- 
ion or quantity of the oleoresin might 
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be related to the attractiveness of a tree. 
We therefore obtained the services of 
Mr. N. T. Mirov, a forester who has had 
considerable experience in the distilla- 
tion of oleoresin, to work out this phase 
of the problem. As a result of his stud- 
ies, which were carried on during 1928, 
Mirov concluded that all of the whole 
oleoresins tested were repellent, but 
that certain fractions, particularly the 
less volatile oils, were less repellent or 
even neutral. 


Attraction tests which were being con- 
ducted at the same time showed that the 
inner bark was the most attractive 
major part of the tree, therefore work 
on the oleoresins was discontinued, and 
during 1929 and 1930 most of the work 
was confined to the study of the inner 
bark. 


THe IMPORTANCE OF MICRO-ORGANISMS 


It was also found during 1928 that 
fermenting inner bark was more attrac- 
tive than any of the other substances 
tested. This suggested the possibility 
that the attractiveness of attacked trees 
might be due to some fermentation or- 
ganism, such as a yeast, associated with 
the beetle. To check this theory the 
writer carried on experiments with the 
western pine beetle and some of the 
microérganisms associated with it, 
under the direction of Prof. W. V. 
Cruess of the University of California, 
early in 1929, 

Inoculations from a large number of 
new adults and larvae of the western 
pine beetle taken from infested bark, 
were made under such conditions as to 
prevent outside contamination, and cul- 
tures were made on a number of dif- 
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ferent media. As a result of these ex- 
periments it was found that spores of 
an undetermined yeast, probably a 
Torula, were always present in con- 
siderable abundance, not only on the 
exterior but also in the intestinal tract 
of both larval and adult forms. It was 
possible to make pure cultures of this 
organism, and some experiments were 
conducted on the fermenting capacity. 
Although some other yeasts, bacteria, 
and fungi were occasionally present in 
the cultures, the yeast was by far the 
most abundant and the only organism 
apparently always present on the larvae 
and new adults of the beetle. It was 
also found that inner bark inoculated 
with this yeast was definitely attractive 
to the western pine beetle. 


A considerable amount of work has 
been done on the relation of blue stains 
to bark beetle attacks, particularly by 
Craighead® and Nelson and Beal* in the 
Appalachian region. Dr. R. H. Colley 
and the writer worked particularly on 
the time of establishment of the blue 
stain in relation to attack. Although 
the work with the southern pine beetle 
indicates that blue stain is an important 
factor in killing the tree, there is little 
probability that it has any effect on tree 
selection by the western pine beetle, 
principally because the trees are usually 
well attacked before there is any ap- 
preciable development of blue stain. 
Our culture studies also show, as al- 
ready noted, that the yeast is the first 
organism that develops from the western 
pine beetle, and is much more abundant 
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than any of the other organisms found. 
And finally, it is logical that a yeast 
would be much more likely to produce | 
an attractive fermentation than a fun- | 
gus. 


CONCENTRATION OF SUGARS OF THE © 
INNER BaRK 


In 1929 the study was continued, with | 
two lines of approach. R. N. Jeffrey, | 
a chemist and plant physiologist, under- | 
took the determination of the concentra- | 
tion of certain sugars in the inner bark 
of a number of trees, both felled and | 
standing. At the same time experi- 
ments were made in an attempt to com- 
pare the attractive powers of the inner 
bark taken from a number of trees rep- 
resenting extremes of growth rate. The | 
progressive changes in the inner bark 
of trees after being felled and the at- 
tractiveness of fermenting inner bark 
were also studied, both for changes in 
sugars and for comparative attractive- 
ness. | 

As a result of the studies of 1929 the | 


following conclusions were reached: | 
1. The inner living bark is the most 
attractive major part of the tree; 


2. Fermenting bark is the most at- 
tractive of the substances tested; 


3. Jeffrey found that the concentra- | 
tion of the reducing sugars, particularly | 
levulose, is higher, and that the sucrose | 
concentration is lower, in the slower- | 
growing, attractive trees than in the | 
faster-growing, less attractive trees. He | 
also found that when a tree is felled or | 


*Interrelations of Tree-Killing Bark Beetles and Blue Stains, by F. C. Craighead, Journat | 


Forestry Vol. 26, pp. 886-887, 1928. 


‘Experiments with Blue Stain Fungi in Southern Pines, by Ralph M. Nelson and J. A. Beal, 


Phytopathology, Vol. 19, No. 12, Dec., 1929. 
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severely injured there is an increase in 
levulose and a decrease in sucrose, in- 
dicating a sucrose hydrolysis such as 
would probably be associated with fer- 
mentation. This was followed by a 
rapid decrease in sugars, evidently due 
to respiratory fermentation. 


CoNncLUSIONS 


As a result of these studies we believe 
that the initial attraction of beetles to a 
tree is due to the formation and escape 
of volatile aldehydes or esters which are 
a by-product of a respiratory fermenta- 
tion resulting from abnormal enzyme 
activity in subnormal trees. The causes 
of this subnormal condition may be 
drought, injuries of various kinds, or 
something else that interferes with the 
normal physiology of the tree. We get 
the extremes of this condition in fire- 
injured or trap trees, which are always 
selected for attack by the beetles in 
much greater proportion than the 
healthy trees of the stand. 

This initial attraction, particularly 
in trees only slightly subnormal, is 
probably so weak as to be detected only 
by beetles in the immediate vicinity of 
the tree. But after a few attacks are made 
a second, stronger attraction is started 
by the yeast introduced by the attack- 
ing beetles, finding the inner bark a 
favorable medium for its growth. This 
secondary attraction is probably strong 
enough to attract beetles for a consider- 
able distance, with the result that the 
tree is usually heavily attacked and 
killed. 


Although this theory, as already 
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noted, is not susceptible of absolute 
proof, studies now being carried on 
will do much toward strengthening or 
disproving it. These studies include 
the determination of the sugar relations 
in the inner bark of certain types of 
trees known to be attractive to the west- 
ern pine beetle; such as, for example, 
trap trees, fire-injured trees, top-killed 
trees, and trees partially killed by 
other insects. The results of these 
studies will be reported by Jeffrey on 
the completion of this phase of the 
work. 

The value of this selection theory lies 
in its application to forest management. 
In many of the yellow-pine stands of 
California and Oregon the loss from in- 
sects on cut-over areas is a limiting fac- 
tor in profitable forestry. Any increase 
in our knowledge of how the western 
pine beetle selects the trees which it 
kills will make it possible to reduce this 
loss by leaving on our cut-over areas 
only such trees as will have the best 
chance of surviving until the next cut. 

Another application is in relation to 
cutting sequence within a forest or 
working circle. At the present time 
logging plans on Forest Service areas 
may be changed so as to cut certain 
heavily-infected areas earlier than origi- 
nally planned, so as to reduce the insect 
loss. A greater knowledge of tree at- 
tractiveness and stand susceptibility will 
make it possible to determine the prob- 
ability of insect loss when the logging 
plan is first drawn up, before the insect 
loss occurs, thus obviating the necessity 
of later changes, which are usually 
costly. 


WILD ANIMAL DAMAGE TO NEW ENGLAND FORESTS 


COMMITTEE REPORT’ 


New England Section, Society of American Foresters 


Deer are plentiful enough in Connecticut, Rhode Island and parts of Massachusetts 
to do serious damage to forests by browsing. The porcupine is the most important 
animal damaging forests in the states north of southern Massachusetts. It clips 
branches and girdles the trees. Budding and cutting by rabbits; budding by red 
squirrels and grosbeaks and girdling by mice are much less important over the 
region as a whole. Cases showing the seriousness of each animal’s work and con- 
trol measures are given in this report, which, although prepared for a specific 
region has more than local interest and application. 


HE OBJECT of this Committee 

appointed in April, 1930, was to 

bring together as much informa- 
tion as possible on damage to New Eng- 
land forests by deer, the rodents and 
birds. 


Early in the work it was apparent 
that an exhaustive study was impos- 
sible. The damage is very variable 
both geographically and periodically. 
So it was only possible for the Com- 
mittee to determine where the work of 
a particular species is important, how 
and to what species of trees damage is 
done, how serious the damage becomes 
under extreme conditions and what 
control measures can be recommended. 


The Committee members each sub- 
mitted reports on damage in their re- 
spective regions. In. addition, very 
helpful information was given by H. I. 
Baldwin, K. E. Barraclough, H. O. Cook, 
J. H. Foster, C. S. Herr, A. W. Hurford, 
and H. B. Peirson. We are also in- 
debted to the several state fish and game 
commissions for information on game 


laws, status of deer populations and 
the like. 


The study was instituted because the | 
damage done by deer in some sections 
had become a serious problem and it 
was thought worth while to find out how 
widespread it is. To complete the study 
for the region all animals and birds do- 
ing important damage to forests were 
included. 


DEER 


From a range practically restricted 
to the three northernmost states thirty 
years ago, this animal has increased and 
is now fairly plentiful in practically all 
rural New England. Over this whole 
range it is, potentially at least, an ani- 
mal capable of damage to the forest, 
but it is only where it is very plentiful 
that this becomes important. In Penn- 
sylvania where some wooded areas are 
practically stripped of everything eat- 
able within reach of deer, the popula- 
tion was estimated as one deer to five 
or six acres. European experience has 
shown that not more than one can be 
kept on forty acres without damage to- 
the forest (2). In New England, dam- 


i ‘ : 
Presented at the winter meeting of the New England Section, Society of American Foresters, 


at Providence, R. I., February 24, 1931. 
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age is reported as important only in 
Rhode Island, central and northern 
Connecticut and a few sections of Mas- 
sachusetts. 

The most important damage takes the 
form of browsing on the buds, leaves 
and tender shoots at heights below six 
feet and usually below four feet. In 
plantations of small trees the leaders 
are most often nipped off. In Con- 
necticut seventy-five per cent of the trees 
damaged showed this type of injury. 
Barking of small trees while the velvet 
is being rubbed from the antlers is 
much less important than browsing al- 
though one small plantation was report- 
ed as completely ruined in this way and 
another was fifty per cent injured. The 
tree is more often deformed than killed. 
Deer are also said to pull newly planted 
trees from the ground. 

All native species, coniferous and 
hardwood, and most exotics commonly 
used in the region are eaten, but tastes 
seem to vary between regions. In 
northeastern Connecticut white pine 
was eighty-one per cent damaged in one 
plantation row while the adjacent row 
of red pine showed only nine per cent 
of trees Pennsylvania 
Scotch pine was avoided while in south- 
eastern Massachusetts it suffered six or 
seven times as much as white and red 
pines. The only conifer reported as 
immune is white spruce but this may be 
due to the comparatively small amounts 
planted. Conifers known to be eaten 
are white, red, pitch, Scotch and jack 
pine, hemlock, Norway spruce, Douglas 
fir and red cedar. No hardwood seems 
to be ignored and white ash is especial- 
ly liked. 


Although some browsing on tender 


injured. In 
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branch tips takes place in summer, the 
real damage occurs in fall and winter. 
Most of it takes place when snow covers 
the ground and severe winters result in 
heaviest damage. 

The effect on the individual tree var- 
ies widely with the degree of attack. An 
occasional leader nipped from a spruce 
has little effect while, in severe cases, 
growth of white pine may be almost ar- 
rested and the tree made a bunch of 
clipped branches. 

The worst cases of stand damage in 
New England come from Connecticut 
where six observers give the following 
figures of the per cent of trees damaged 
in plantations of suitable heights: 


Southeastern section_____._.. 5 per cent 
Northeastern section... 20 per cent 
Northwestern section... 31 per cent 


There is no important damage in south- 
western Connecticut. In southeastern 
Massachusetts, on a game preserve, 
sixty to seventy per cent of two million 
Scotch pine were estimated as killed by 
deer. In the southwestern part of the 
state a Norway spruce plantation near 
old orchards has been completely 
ruined. Of course, small patches are 
occasionally badly browsed where deer 
yard for the winter, but over all of the 
country north of central Massachusetts 
damage was reported as either light or 
negligible. 

In Europe deer damage is controlled 
by fencing, by repellents and metal 
guards placed on leaders and, of course, 
through regulating the number by hunt- 
ing. The first three methods are not 
usable here because of the prohibitive 
cost, although they might have use on 
game preserves where it is especially 
desirable to establish plantations. But, 
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for widespread control, the state game 
laws must be depended on. That these 
are effective seems to be indicated by 
the comparative immunity from damage 
in the sections where hunting is allowed. 
The following table summarizes the 
New England open seasons on deer: 


State Season length 
Connecticut: 22 none 
Maine, 220 30-46 days 
Massachusetts _.__________._ 6-12 days 
New Hampshire______________.__. 30-46 days 
Rhodexlsland @. = ee none 
Vermonts 2 te eee LO Gays 


*No open season in Franklin County. 

One deer is the legal limit in all four 
states with an open season. Vermont 
has the only buck law. Deer damaging 
crops may be killed at any time in all 
states except Massachusetts but forest 
trees are not mentioned in any case as 
a crop. Damages for injury to crops 
are paid in all states except Maine and 
Connecticut. Deer killed while dam- 
aging crops become the property of the 
landowner, but in Connecticut and 
Rhode Island many more are thought to 
be killed illegally than under permits. 

Any attempt to correlate damage with 
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number of deer must be based on esti- 
mates for the regions concerned but ob- 
taining reliable figures on the deer 
populations of the New England states 
is exceedingly difficult. No census has 
ever been made to show definitely how 
many deer are to be found and, almost 
without exception, no one would even 
hazard a guess. The only figures avail- 
able are those kindly given the Commit- 
tee by various state fish and game com- 
missions on the kill of deer during the 
open seasons and, in Connecticut and 
Rhode Island, on those taken under 
permits. But these figures on the kill 
do not indicate the real deer popula- 
tions. Open seasons vary both between 
states and between years. Hunters are 
more plentiful or hunting conditions 
more favorable in some sections than 
in others. 


Any worthwhile estimate based on 
kill figures must consider the ratio of 
these to the total population. It was 
assumed that the percentage increase in 
kills over the last five years was the 
same as that for the total population. 


NX 


TABLE 1. 


ESTIMATED DEER POPULATION 


8 
os 
2.8 5 : 
8 S's led t= § F 
a] a + Bares oid S 6g 4 
2 5 ain = ace ol ae 2s g 
3 aS & fo gope bes see §2s 
alte a0 <ig <3a8 aad naa Ask 
Maine 227,500 11,700* 36 4 58,500 2 
Massachusetts _____ 6,200 2,200? 32 5 11,500 1.9 
New Hampshire__ 9,000 1,600? 17 0 6,400 71 
Vermont 7,200 1,530? 18 9 10,200 14 
Connecticut _______ 2,500 S1Ousss« 12 a Eanes 
Rhode Island___ 625 100+P 16 pace oss 


*1929 figure (most accurate to date). 
*figure for 1930 from curve of last 5 years. 
*killed on permits (damaging crops) 
‘killed by automobiles 
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Natural increase was taken as 25 per 
cent (9). Then, subtracting the yearly 
increase per cent from that for natural 
increase gave the per cent of summer 
population killed. And this figure di- 
vided by the per cent left after the hunt- 
ing season (100-++ yearly increase) 
gave the ratio to post-season population. 
And from the kill taken for 1929 from 
a five-year curve the 1931 populations 
were calculated. Table 1 gives the re- 
sults. 


Table 1 shows that, although deer are 
gradually increasing in the region as a 
whole where there is an open season, 
the number is still far below the point 
of danger to forests. While no real 
comparison can be made between Con- 
necticut and Rhode Island and the other 
group, it is significant that only the 
deer killed while damaging crops or 
by automobiles and reported in these 
two is practically as great per square 
mile as through hunting in New Hamp- 
shire or Vermont, and one-third those 
killed in Maine. While we have no real 
estimate of deer population in these 
two states it is evidently much denser 
than in those to the north. It would 
seem that it will be necessary to reduce 
the number of deer in these two states 
to somewhere near the right densities. 
If this is not done, provision should be 
made to include young forest growth as 
a crop from which damages for brows- 
ing can be collected or for which the 
animals doing the damage can be killed. 


PORCUPINE 


This animal is found over all of New 
England north of southern Massachu- 
setts and not including Cape Cod. It 


703 


undoubtedly does more damage than 
any other animal to forests within its 
range. 

Its habits of feeding on bark and its 
effective armor of quills make it in- 
dependent of other animals and it in- 
creases rapidly as a result. Although 
bounties have been paid in the past in 
some of the states, most of these have 
been out of force for some time and the 
porcupine colonies have become a real 
factor in forest protection. The injury 
is most prevalent in the sections where 
But the 
animal is not as particular as we might 
wish in this respect and, where food is 
available, an old building, hollow tree 
or log or a drain beneath a road is per- 
fectly acceptable as quarters. 

The animal is important over the 
Vermont mountains, all of rural New 
Hampshire, especially the northern 
part. It is said to be held down in 
Maine by a bounty. Massachusetts has 
plenty of them in the hills. The abun- 
dance in specific cases gives an idea of 
their ability to do damage. E. S. Bryant 
tells of Vermonter who, during a bounty 
period, visited old lumber camps sleep- 
ing daytimes and killing “porkies” 
nights. When the harvest fell off to ten 
per night he moved to another camp. 
A town fire warden located in central 
Vermont recently wrote a member of 
the Committee, “I think there should be 
some measure taken to diminish the 
number of hedgehogs, they are killing 
more trees in this town than the fire, 
the pests don’t only trim and kill hem- 
locks, but gnaw girdles on spruce, 
beech, birch and maple trees. This 
gnawing bark from maple (which is 
our sugar maple) is something new for 


ledges and rocks give cover. 
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hedgehogs, they didn’t use to, but the 
cutting of so much softwood and the 
large numbers of them are causing 
many sugar orchards to be ruined.” A 
recent examination, by the Vermont 
Department of Agriculture, Bureau of 
Insect Control, of about 200 acres of 
red and Scotch pine plantations scat- 
tered over the west half of the state, 
showed porcupine damage to 20 per 
cent of the Scotch pine only. Damage 
seemed to be confined to larger planta- 
tions. In a section near Keene, N. H., 
Professor Struthers of Syracuse Univer- 
city reports that within a radius of 
two miles there were at least twelve col- 
onies with fifty or more animals each 
and many smaller groups of a half dozen 
or more. In this locality Struthers 
trapped fifteen from one den within a 
week and killed nineteen by entering 
another den. One landowner in the 
town trapped over one hundred animals 
from his land during the winter of 1917 
and paid part of his taxes with porcu- 
pine noses strung on a wire. No trap- 
ping followed for ten years when 
Struthers took forty-two animals dur- 
ing three weeks trapping and estimated 
that there were about twenty-five more. 
An area of about two hundred acres in 
the Harvard Forest where porcupines 
were particularly bad yielded thirteen 
animals in 1929, four in 1930, and nine 
in 1931. 

Wherever the porcupine is found, 
fall and winter seasons find it living on 
the bark of trees. All stages of work 
from a sampling bite to stripping of 
the tree from base to tip are usually 
found close to the dens. The animal 
will bark any species of tree observed, 
but there seems to be a more or less 
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definite taste in a given locality. In 
some places hemlock is preferred; in 
another hardwoods of all species are 
attacked and at Petersham European 
larch is especially relished. In this 
last case the animals for a distance of 
at least a mile from each plantation 
feed in it making: well-beaten trails be- 
tween the dens and the food supply. 
The animals roam more or less between 
dens but, unless some delicacy calls 
them to a distance, most of the feeding 
is close to the den so that dead and dy- 
ing trees there are the rule. No tree 
from a seedling to a veteran is immune 
and the point of damage may be any- 
where from the ground to the tip. Novel 
damage reported from both New Hamp- 
shire and Vermont is that of gnawing 
the ground wires on lookout telephones. 

The effect of damage on the individ- 
ual tree varies within wide limits. Cut- 
ting off branches may be severe enough 
to ruin the tree. Single removals of a 
patch of bark would often heal success- 
fully if left alone. But the porky often 
returns to the same tree year after year 
and the callus tissue at the edge of the 
wound is apparently greatly enjoyed. 
The result is eventual girdling. 

Damage to stands, too, is very vari- 
able. In extreme cases the whole stand 
over several acres is ruined. Foster 
reports a five-acre stand of pine near 
Keene, N. H., stripped of bark from the 
ground to the tips. And several acres 
of young hardwood ruined along a 
rocky ridge is not an uncommon sight 
anywhere within the animal’s range. 

The rate at which girdling takes place 
is surprising. Experiments with penned- 
up animals in Arizona (4) showed that 
the young ones would eat an area of 
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bark equal to their own superficial sur- 
face in three days. In six days one 
thirteen-and-a-half pound animal took 
three hundred square inches of bark 
from seventy-one seedlings and five 
larger trees. 


Control of the porcupine is compara- 
tively easy but expensive. The U. S. 
Biological Survey has developed a 
method of poisoning them with a salt 
and strychnine mixture placed in hol- 
low wooden blocks nailed up in trees 
where the animals feed (3). But poi- 
soning of any sort is illegal in all the 
New England states. Hunting during 
the winter is ineffective because the ani- 
_mals are usually denned up during the 
day. Trapping is effective, but, where 
the distribution is general over a con- 
siderable area, the cost is high. Mas- 
sachusetts under a recently enacted law 
prohibits the use of steel traps except 
within fifty yards of cultivated land. 
Maine has the only bounty law now in 
effect and it is reported to be working 
well. The enactment of such a law cov- 
ering other states or counties where the 
damage is serious would certainly be 
an effective means of reducing it. Since 
the porcupine is a recluse as far as 
other animals are concerned, reducing 
its numbers cannot influence other ani- 
mal populations. The effectiveness of 
a bounty under the present Massachu- 
setts trapping law is questionable. 


RABBITS 


Both the cottontail rabbit and the 
white hare included under this common 
name sometimes cause damage to for- 
ests. They live on the bark and buds 
of small, woody vegetation during win- 
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ter, but are seldom numerous enough 
to cause serious damage. In southern 
Connecticut rabbits do more damage 
than any other animal. One case is re- 
ported from Martha’s Vineyard where 
three acres of red and Scotch pine had 
every tree topped. Each state has an 
open season ranging from forty-six to 
one-hundred-fifty-one days and a daily 
bag limit varying from three in Con- 
necticut to an unlimited one in Maine. 
We believe present hunting regulations 
will keep them from becoming a serious 
forest pest. 


RED SQUIRREL 


The red squirrel is found all over 
New England and, although the damage 
it does is inconspicuous, it is neverthe- 
less important. Severe damage has been 
found in Connecticut, Massachusetts 
and southern New Hampshire and prob- 
ably exists over all of New England. 
During periods of deep snow when the 
squirrel cannot get its usual food, it 
feeds on the buds of Scotch pine, Nor- 
way spruce, European larch and white 
pine. In Scotch pine the big buds are 
cut off; the green contents are eaten 
and the bud scales scattered on the 
snow. In white pine the injury is some- 
what similar except that a small section 
of the branch or leader is usually taken 
off. With Norway spruce and Eu- 
ropean larch a twig tip from two to ten 
inches long is cut off and carried to a 
convenient resting place where the lat- 
eral buds can be eaten out as well as 
the terminal ones. The terminal bud 
of the spruce leader is rifled and left 
in place. Trees only a few feet tall are 
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attacked and the upper limit is un- 
known. 

The effect on the tree varies with the 
species. In Scotch pine adventitious 
buds below the cut send out numerous 
branchlets forming a dense “broom.” 
The branchlets are often repeatedly 
budded and the tree becomes hopeless 
for timber production. White pine is 
affected much the same but recovers 
somewhat better. Norway spruce lead- 
ers are replaced by the nearest lateral 
left untouched but the clipping of 
branches is often so severe that the 
growth in small plantations is kept al- 
most at a standstill. On the individual 
tree half of the buds may be removed 
per winter. 

Damage is, of course, most severe in 
small areas surrounded by woods, stone 
walls, apple trees, etc. In small plant- 
ings damage is uniform over the whole 
area often including eighty per cent of 
the trees. In plantations of several 
acres the borders to a distance of a few 
hundred feet are the only parts dam- 
aged. This is usually confined to the 
sides bordered by a favorable squirrel 
habitat (8). 

The question of whether squirrels are 
beneficial in their habits of storing and 
eating fruits and seeds is not easily set- 
tled. They undoubtedly do bury nuts 
and seeds that later produce trees. But 
the amount of seed they consume is also 
important. Hatt (5) found that a pair 
of squirrels in captivity ate the seeds 
from eighty-six white pine cones in a 
day and from four-hundred-and-twenty- 
two in a week. Add to this the fact that 
in Petersham over sixty red squirrels 
were killed one fall in an old pine- 
hemlock stand of about twenty acres 
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and the effect on anything but an ex- 
ceptionally heavy seed crop is appar- 
ent. The squirrel population in this 
lot was not heavy enough to be called — 
unusual. 

Control of squirrels by poisoning is, 
of course, prevented by law. Trapping 
them with bait is easy. One of the con- 
trols suggested by Hatt (4) is that of 
feeding them near the plantation dur- 
ing the fall and winter so they will not 
go to the trees for food. 


MIcE 
During occasional periods of over- 
population, mice sometimes girdle 


young plantations especially those of 
Scotch pine. One case is also reported 
from New Hampshire where ninety-five 
per cent of fifteen thousand four-year 
white pines were girdled. In Massa- 
chusetts a Scotch pine planting of one 
acre showed fifty-one per cent attacked 
and twenty-five per cent killed (7). 
Most serious damage occurs during win- 
ters of deep snow and in old field plan- 
tations although one case was reported 
on cut-over land. 

A control measure useful prior to 
planting old fields is the burning of 
grass and weeds that afford food and 
shelter for mice. Traps can, of course, 
be used on small areas. Poisoned baits 
are effective. Probably the most effec- 
tive control agencies are the foxes, owls, 
hawks, weasels, and others, that feed 
largely on mice. 


GROSBEAKS 


The pine grosbeak is the only bird 
known to appreciably harm forest trees 
in the region and its effect is not very 
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important. While it feeds on the buds 
of hardwoods as well as some conifers 
such as European larch, it cannot cut 
the buds from slender branches that will 
not support its weight and so, on most 
species of older trees, there appears to 
be little effect on growth. There was 
one case reported from Connecticut’ in 
which ten per cent of a young white 
pine stand was damaged. Also, 
in southwestern Massachusetts where 
Scotch pine has been planted on the 
Granville state forest, the grosbeaks 
now come in flocks and bud the planta- 
tions. 


SUMMARY 


1. Deer do considerable damage es- 
pecially to young plantations in Rhode 
Island, Central and Northern Connec- 
ticut and a few sections of Massachu- 
setts. The most important form of in- 
jury is browsing although small plant- 
ings have been ruined by rubbing of the 
antlers. All native species and most 
exotics seem to be eaten. In the four 
northern states with open seasons rang- 
ing from six to forty-six days deer are 
kept below an estimated 2.1 per square 
mile. The kill per square mile under 
permits and by automobiles in Connec- 
ticut and Rhode Island nearly equals 
that by hunters in Vermont and New 
Hampshire so the deer population must 
be very dense in those states. The num- 
ber should be brought within reasonable 
limits or damages should be allowed for 
destruction of forest crops. 

2. The porcupine inhabits all of New 
England north of southern Massachu- 
setts not including Cape Cod. The ani- 
mal eats the bark of all species of trees 
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in the region usually girdling the tree 
and either killing or ruining it. Dam- 
age varies in intensity up to the com- 
plete loss of several acres of timber in 
a place. Control could be easily ac- 
complished by poisoning but this is for- 
bidden in all New England. Trapping 
is effective but expensive. A bounty is 
said to be working well in Maine and 
offers good possibilities in the other 
states. 

3. Both the cottontail rabbit and the 
white hare do some damage to forests 
and in southern Connecticut are the 
worst animal pest. They are also im- 
portant on Martha’s Vineyard. Hunt- 
ing can, in general, be depended on to 
keep their numbers within bounds. 

4. During periods of deep snow the 
red squirrel eats the buds of Scotch and 
white pine, Norway spruce and Europ- 
ean larch causing loss of growth and 
sometimes so much forking that the tree 
is useless. Severe damage has been 
found in Connecticut, Massachusetts 
and southern New Hampshire and in 
some cases the growth of small stands is 
held almost at a standstill by the bud- 
ding. Shooting and trapping are effec- 
tive controls and feeding during winter 
is suggested. 

5. During periods of overpopulation 
mice occasionally girdle young planta- 
tions especially of Scotch pine. The 
damage is apt to occur sporadically 
anywhere in the region. Burning of 
grass and weeds before planting open 
land and the encouragement of preda- 
tors are the best controls usable. 

6. The pine grosbeak lives on tree 
buds during winter but the damage is 
slight in practically all cases. The 
bird cannot feed on the tips of slender 
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twigs and enough buds are usually left 
to carry on normal growth. 
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EXPERIMENTAL RIBES ERADICATION STANISLAUS NATIONAL 
FOREST 


By W. V. BENEDICT, Assistant Forester anv T. H. HARRIS, Junior Forester 
U. S. Bureau of Plant Industry, Office of Blister Rust Control 


An example of forehandedness is the government’s investigation of methods and 
costs of eradicating currants and gooseberries to control the blister rust disease 
before it reaches valuable stands of sugar pine in California. The work was be- 
gun none too early, for the disease has already spread to the boundaries of that 


state. 


In this article the results of initial eradication and re-eradication are com- 
pared and costs and recommendations are given. 


Experience indicates that pres- 


ent methods are so close on the way to perfection and that such further reduction 
in control costs may be expected as to make the protection of commercial bodies 
of sugar pine entirely practicable. 


trol,t Bureau of Plant Industry, 
United States Department of Agri- 
culture, has been engaged for the past 
five seasons in the experimental eradica- 
tion of currants and gooseberries (the 
genus Ribes) from selected areas on the 
Stanislaus and Plumas National Forests, 
California. The purpose of the work 
is to develop and demonstrate methods 
of economically eradicating Ribes, the 
alternate hosts of white pine blister rust, 
from areas adapted to the commercial 
production of sugar pine and to acquire 
an understanding of the relation of their 
growth habits to control measures. 
One of the major areas on which this 
work was done is located near Straw- 
berry on the Stanislaus National Forest. 
Experimental work was conducted on 
this area during the three seasons of 
1926, 1927 and 1930. The first two 
seasons were devoted to the initial eradi- 
cation of Ribes from 6,670 acres of 
representative sugar-pine type, 3,134 
acres being worked in 1926 and 3,536 
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acres in 1927. In 1930 the work con- 
sisted of a second eradication to deter- 
mine to what extent new bushes and 
bushes missed during the first working 
were re-populating the area. The work 
in 1926 was located on the upper drain- 
age of the North Fork of the Tuolumne 
River in township 4 north, range 18 east. 
The 1927 area joined the 1926 area on 
the north and included parts of the 
drainages of the South and Middle 
Forks of the Stanislaus River in the 
same township. 

The topography of the region is char- 
acterized by moderately sloping ground 
cut by the steep canyons of the main 
drainages. Elevations vary between 
5,000 and 6,000 feet. The two chief 
timber types are sugar pine-yellow pine 
and sugar pine-white fir. 

The area on which eradication work 
was done was divided on the basis of 
Ribes, brush and timber conditions into 
eradication types. The following four 
types were recognized: 


(1) Sugar pine-yellow pine type 


4In codperation with the U. S. Forest Service, the California State Department of Agricul- 
ture, the California State Board of Forestry, and the University of California. 
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(SP-YP), generally open in character 
and containing relatively few Ribes. 

(2) Sugar pine-white fir type (SP-F), 
generally having an abundance of white 
fir reproduction, varying amounts of 
different species of brush, and numer- 
ous Ribes. 

(3) Brush type, consisting of open- 
ings in the timber stand resulting from 
fire, on which a temporary cover of 
brush occurs, usually abundantly popu- 
lated with Ribes. 

(4) Stream type, or the narrow strip 
of moist land along water courses on 
which Ribes are generally present in 
profusion. 

Each eradication type was subdivided 
into blocks, or working units, of con- 
venient size to facilitate crew work. 

Eradication crews consisted of from 
3 to 5 men, depending upon working 
conditions. Crewmen were equipped 
with a special pick-mattock-type grub- 
bing tool. Crews, proceeding in a modi- 
fied echelon formation and guided by 
white string lines, systematically covered 
each block, grubbing Ribes as found. 
Spacing between the men was varied 
between 8 and 80 feet, according to the 
abundance of Ribes and their visibility 
in the locality. 

Each season such matters as the most 
effective size and formation of crews, 
the most effective tools for eradicating 
Ribes, the most efficient size for camps, 
and the best methods for cheaply elimi- 
nating from crew work areas free of 
Ribes were the subjects of experimenta- 
tion. As a result of these experiments 
the 3-man crew was adopted as being 
the most satisfactory for general work- 
ing conditions. A special pick-type 
mattock, weighing, complete with han- 


JOURNAL OF FORESTRY 


dle, approximately 7 pounds, was the 
most effective eradication tool. Eradi- 
cation camps of 20 men were most 
efficiently administered and supervised. 
Areas free of Ribes were located and 
blocked out in advance of crew work 
by systematic Ribes cruises or pre- 
checks. ade 

Four species of Ribes were found 
indigenous to the areas worked. They 
were Ribes roezli Regel, constituting 
80.8 per cent of the total bushes eradi- 
cated, Ribes nevadense Kellogg, 19.1 
per cent, Ribes hallii Jancz and Ribes 
cereum Douglas 0.1 per cent. Ribes 
roezli, the prickly-fruited gooseberry, 
occurred in all types. Ribes nevadense, 
the Sierra Nevada currant, was confined 
chiefly to streams and moist spots. 
Ribes hallii, the sticky currant, and 
Ribes cereum, the squaw currant, were 
found only occasionally near the sum- 
mits of the higher ridges. 

The results of the two seasons of 
initial eradicative work are shown in 
Part A of Table 1, segregated according 
to logged and unlogged areas into 
eradication types. Variations in Ribes 
present in the different types are clearly 
shown, stream type containing the great- 
est number, sugar pine-fir a less amount 
and sugar pine-yellow pine the least, 
both for logged and unlogged areas. In 
the same order these types have decreas- 
ing amounts of moisture present in the 
soil. Available soil moisture may there- 
fore be the factor most operative in 
controlling the distribution and growth 
of Ribes for this locality of the sugar 
pine belt. 

Eradication costs increase as the num- 
ber and the size of Ribes increase and 
as working conditions become more 
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difficult. Unlogged sugar pine-yellow 
pine type with fewest bushes and easiest 
working conditions has the the lowest 
cost of $0.44 per acre (1926 area). For 
sugar pine-fir type, where more bushes 
_ occur and undergrowth is more preva- 
lent the cost is $1.97 per acre, while 
for stream type, which has the greatest 
number of Ribes per acre and usually 
the most difficult working conditions, 
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the cost is $4.54 per acre. Eradication 
costs for the brush type are usually high 
because of the difficulty involved in 
locating and removing Ribes from such 
areas. 

On the 1926 unit an average of 59 
Ribes per acre was removed at a cost 
of $2.22. On the 1927 unit there were 
60 Ribes per acre eradicated at a cost of 
$2.00. Cost reductions in 1927 were 


TABLE 1. 


SUMMARY OF FIRST AND SECOND ERADICATIONS 


| Part A | | ea sal ah de Bepeope 
{ First eradication Re-eradication—1930 
| | Ribes Costs Ribes Costs 
{ Eradication type per per per per 

| Acres acre acre Acres | acre acre | 

| 1926 Unit | 

8.0 | $044 | | 34 | 09 | $0.04 | 

600 welled 296 ul ncTO cis aO25a) 

109.0 | 454 | [| 75 | 939 | 0.90 | 

106.0 | 469 | | Logged since 1926 | 

05 | 0.09 | | Not Reworked | 

| } [480° 8.0 == 0,64" | 

| | [i961 | 3a8 [ 093a| 

| [eubeszealeds0d: |. 5 197e| 

| | (ios 5021 2.7001 

B70 je 21.99) |), 2010125. (. 103 | 

ion as osal i. 26 (le seb ls Sao 

0, (2-700 |i 1 [760° | 7266 | 

59.0 | $222 | [2625 | 348 | $1.04 | 

1927 Unit | 

| SP-YP a as i a Logged since 1927 | 

Unlogged | SP-F | 354 | 38.0 | 1.89 | | Logged since 1927 | 

| Stream A751 80.08 3.96 | | Logged since 1927 _| 

Logged | SP-YP | | | | [990 [ 31 [ $0.21 | 

since | SP-F | | | se ee ee 

1927 | Stream | | | (au eS. tuetb.c| os 200m 

Logged | SP-YP [1133 [310 | 091 | [104 | 88 [032 | 

before | SP-F [ 909 | 110 | 388 | | 662 | 414 | 167 | 

1927 | Stream es eal Ore ise) |} 75. | 18S | 78.3 | 3.11 | 

Totals or averages [3,536 | 60.0 | $2.00 | [3,200 | 280 | $0.79 | 

| Both Units | 

see egg 6,670 | 59.5 | $ 2.12 | 15,825 | 310 | $0.90 | 


1Had an over-story of scattered timber. 
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largely the result of improvements in 
eradication methods and a better under- 
standing of working conditions. 

The unshaded bars in Figure 1 com- 
pare the numbers of Ribes and the costs 
per acre by types for logged and un- 
logged areas. 

The influence of logging causing an 
increase in Ribes per acre and a con- 
comitant rise in eradication costs is 
shown in Figure 1. On the 1926 unit 
the areas logged were cut selectively 
about 16 years before the first eradica- 
tion. Logging on the 1927 unit took 
place largely in 1923 and from 1925 to 
1927, a much younger cut. Disturb- 
ances to the soil and cover types attend- 
ing logging, such as the exposure of 
mineral soil, the removal of the forest 
canopy admitting more sunlight to the 
ground, and alterations in the soil 
moisture, are conducive to Ribes germi- 
nation and growth. 


RE-ERADICATION 


By 1930 a sufficient number of new 
Ribes had appeared on the original 
eradication areas to warrant a second 
working of these units. Studies were 
accordingly undertaken to ascertain 
Ribes conditions and re-eradication costs 
3 and 4 years after the initial eradica- 
tion. A total of 5,825 acres, consisting 
of 2,625 acres on the 1926 unit and 
3,200 on the 1927 unit, were re-worked 
in 1930, portions of both areas being 
omitted because of insufficient time. 
This accounts for the disparity in total 
acres between the first and second eradi- 
cations in Table 1. 

In general the methods of work were 
similar to those employed during the 
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1927 eradication except that 3-man 
crews were used exclusively on all types, 
that size having been found the most 
efficient. All of the original eradication 
blocks were not re-worked by the usual 
crew method. It was found that parts of 
the sugar pine-yellow pine types con- 
tained practically no Ribes, hence it 
was not necessary to send crews intc 
them. A checker was sent into areas 
suspected of containing a paucity of 
bushes to determine their number and 
occurrence. He was followed by one or 
two men who cleaned out the patches 
if only a few were found. This elimi- 
nated a large amount of crew work. 
Records were kept of bushes by species 
and according to origin, i. e., seedlings, 
or bushes originating since the first 
eradication; sprouts, or bushes not 
completely removed at the time of the 
first working; and missed bushes, or 
those not found the first time. Size 
measurements, expressed in feet of live 
stem, were taken for each brush re- 
corded. Notations were also made as to 
whether or not bushes were fruiting. 

A fact of importance regarding both 
units, the consideration of which con- 
tinues throughout the discussion, is that 
the areas have been materially altered 
by logging since the initial working. It 
has been necessary, in order to compare 
comparable areas of the first and second 
eradication, to divide the areas into 
three groups: those unlogged at the 
time of the first working, those logged 
prior to that date, and those logged 
since. This was done in Tables 1 and 2. 
It is seen from Table 1, 1926 unit, that 
the greater part of the “Unlogged” class 
has been cut over since 1926 and hence 
falls in the cut-over category. The 
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acreage figures opposite “Logged Before 
1926” would have been identical for 
both operations had the same amount 
of territory been covered by re-eradica- 
tion. The same considerations hold for 
the 1927 unit. 

An average of 31 bushes and 173 feet 
of live stem per acre were removed by 
the second eradication at an average 
per acre cost $0.90. Part B of Table 1 
gives the distribution of Ribes and 
shows the cost for the areas according 
to logging status and eradication types. 
In Table 2 the distribution of Ribes 
separated into the three classes of seed- 
lings, sprouts and missed bushes is 
similarly shown. Eighty-eight per cent 
of the bushes found by the second eradi- 
cation are seedlings having their origin 
since the first eradition, 8 per cent are 
sprouts and 4 per cent are missed 
bushes. The seedlings, however, have 
only 60 per cent of the live stem, the 
sprouts 16 per cent and the missed 
bushes 24 per cent. 

Figure 1 is a graphic comparison of 
costs and numbers of Ribes per acre of 
the first with the second eradication for 
both units. For the 1926 unit the aver- 
age number of bushes per acre fell from 
59 in 1926 to 35 in 1930, and the cost 
from $2.22 to $1.04 per acre. In the 
“Unlogged” and “Logged Before 1926” 
groups the number of bushes had fallen 
off materially in 1930, but in the 
“Logged Since 1926” group there is a 
general increase in bushes. Many of 
these bushes are of recent germination 
and their average size in feet of live 
stem is smaller than those in the older 
cutting, though greater than for the 
uncut group. This plainly shows the 
influence of logging on Ribes establish- 
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ment even in the face of an eradication 
performed prior to logging. 

Since data for the same areas are 
compared in the figure, it is seen that 
in the “Logged Since 1926” group the 
1930 data are compared with data taken 
on the same areas in 1926, which were, 
of course, unlogged at that time. The 
immediate influence ‘of logging is lost 
in the “Logged Before 1926” group be- 
cause the old age of the cutting has 
resulted in a stalibization of the Ribes 
flora, hence no increase in bushes per 
acre is found in this group. The effect 
of logging is again seen when com- 
paring the re-eradication figures for the 
“Logged Since 1926” group with those 
for the “Unlogged”, the Ribes and costs 
being higher in the “Logged Since 1926” 
group. Since most of the cutting was 
recent, its full effects had not yet de- 
veloped. The 1927 diagrams show in 
general the same points. 

In the chart depicting costs per acre 
for both units, it is seen that, with one 
exception, re-eradication costs are less 
than initial eradication costs. As log- 
ging increases the number of Ribes, so 
does it increase the cost of eradication, 
since the latter is in large measure a 
function of the former. This can be 
seen from the higher costs for the two 
logged classifications of the 1926 unit 
over the unlogged. For the older cutting 
the costs are greater than for the younger 
cutting, even though the number of 
Ribes was greater in the latter. The 
heavy undergrowth of brush on the older 
cuttings and the larger size of the bushes 
with more tenacious roots occurring in- 
terwoven with the roots of the brush 
result in high eradication costs and 
explain this apparent anomaly. On 
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COMPARISON OF COSTS PER ACRE BY 
| TYPES OF ORIGINAL ERADICATION 
WITH RE-ERADICATION 
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COMPARISON OF RIBES PER ACRE BY 
TYPES OF ORIGINAL ERADICATION ~ 
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Note: Unshaded Portion Denotes First Eradication. Shaded Portion Denotes Second Eradication. 
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Fic. 1—Comparisons of number of Ribes per acre and costs per acre by types of original eradication with re-eradication. 
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logged areas Ribes become established 
before the associated species of brush, 
hence on young cuttings visibility is 
good, the Ribes are small and less firmly 
rooted, and consequently less expensive 
to remove than on older cuttings. The 
1927 section of the graph sustains these 
conclusions. 

On the 1926 area there was originally 
an average of 59 Ribes per acre as 
against 34.8 found by re-eradication. 
On the 1927 area there was originally 
an average of 60 Ribes per acre, whereas 
re-eradication showed 28. The apparent 
explanation for the larger number of 
bushes occurring on the 1926 area is 
the difference in the time of eradication 
on the two areas. Four years had 
elapsed before re-eradication on the 
1926 area and only 3 years on the 1927 
area. Other factors such as the time and 
degree of logging on each unit have 
probably influenced this result. 

A significant thing brought out by 
these comparisons is the reduction in 
re-eradication costs to less than half of 
the original costs. Cost reductions would 
have been greater had no logging opera- 
tions occurred. These figures should 
not be considered as representative of 
the general sugar pine region. Costs 
obtained for one locality are not di- 
rectly applicable to another. Abundance 
of Ribes, ground cover, topography and 
accessibility of the country are items 
entering into costs. These conditions 
vary considerably throughout the wide 
latitude of sugar pine. Also, as further 
refinements in eradication methods, de- 
velopment of possible chemicals toxic 
to Ribes, and a better understanding of 
Ribes growth habits are attained, costs 
will be lowered. 
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A question regarding the performance 
of eradication with respect to the time 
of logging might well be asked here. 
When can an eradication job be most 
effective, before logging or after log- 
ging, and how long before or after? A 
final answer will not be known until a 
complete knowledge of Ribes growth 
habits is available. However, eradica- 
tion studies on two similar adjacent 
areas of the 1927 unit have provided 
some information on this question. On 
one Area 1 eradication work had been 
done in 1927 and logging had taken 
place immediately after. The other Area 
2 also logged in 1927, had had no work 
done upon it in 1927. In 1930 re- 
eradication was done on the former and 
an initial eradication on the latter. 
Table 3 gives a comparison of costs and 
the number of Ribes per acre for these 
two areas. 

While no broad conclusion can be 
drawn from this comparison, these data 
indicate that an eradication operation 
should be delayed until after logging if 
an area is scheduled to be logged within 
a few years. In every case it is seen that 
the per acre costs for Area 2, where one 
eradication followed logging, are lower 
than the combined costs of eradication 
and re-eradication for Area 1. The aver- 
age number of Ribes per acre is less on 
Area 2 than on Area 1, although there 
is a greater number in the stream type 
of Area 2. 

Information was obtained on the aver- 
age yearly rate of growth of Ribes dur- 
ing the early years of their existence. 
The amount of live stem was measured 
and the age or each bush on the three 
principal cut-over eradication types. 
Bushes ranged from those of the current 
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TABLE 3. 


RELATION OF THE TIME OF ERADICATION TO LOGGING 


SP-Fir type Stream type Average 
Ribes | Costs Ribes | Costs Ribes | Costs 
‘ Ripe per per per per per per 
Area |Time of eradication| Acres| acre | acre | Acres} acre | acre | Acres| acre | acre 
#1 |Just before logging] 169 | 61]| $222] 35 | 90 | $3.85 | 204| 66 | $2.50 | 


##1 |Reworked 3 years | 
later 


| 169 | 87 | 1.69 | 35 | 563 | 3.69 | 204 | 168 | 2.03 | 


#1 [Total for area 1 | 169 | 148 | 


First eradication 3 


$3.91 | 


35 | 653 | $7.54 | 204| 234| $4.53 | 


| | 
#2 lyears after oe 175 | 135 | $2.30 | 10 |1,299 | $6.18 | 185] 198] $251 | 


Area 1—Ribes eradicaion in 1927, reworked in 1930. 
Area 2—Ribes eradication in 1930, no reworking. 


sason to an age of 4 years, beyond 
hich exact ages could not be accurately 
etermined. Bushes older than 4 years 
ere designated as “Present Before Log- 
ing’, since 4 years antedated the 
gging operations on the areas studied. 
hese figures are averaged and pre- 
ented in diagram form in Figure 2, and 
1e numbers of bushes forming the basis 
or the figure are shown in Table 4. 


TABLE 4. 
UMBER OF BUSHES FORMING BASIS FOR CHART 2 


| Ribes 

Ribes roezli nevadense 
Age of bush | Number of bushes | bushes 
years SP-F|SP-YP|Stream| Stream 

1 [122] 832 | 420 | 1,471 | 

2 | 415| 751 | 457 | 1,936 | 

3 seg 7 120" |" 386° |" 718 | 

4 | 83] 60 | 134 | 68 | 

resent before | | | | 
logging 164| 755 | 250 45 


Although Ribes roezli is a drought- 
ssistant species and occurs on the hot 
yutherly exposures on the sugar pine- 
ellow pine types, it attains its greatest 
ze and best development on the cooler 
igar pine-fir slopes. It is not pri- 
arily a stream type species and hence 

should not be expected to attain 


optimum growth there, where moisture 
evidently does not compensate for re- 
duced sunlight and the more competitive 
conditions of a denser ground cover. 
Data depicting rate of growth of Ribes 
nevadense, especially for the older 
bushes, are probably insufficient to fully 
evaluate the rate of growth the species 
is capable of making in stream type. 

In order to ascertain the percentages 
of seedlings, sprouts, and missed bushes 
bearing fruit, data on this point were 
taken when the bushes were pulled. This 
study also revealed that Ribes do not 
begin fruiting until the third year and 
then but sparingly. Abundant fruit pro- 
duction may take place the fourth year 
if conditions are favorable. Table 5 
shows by type and logging status the 
percentage of Ribes of each class pro- 
ducing fruit. 

It is clearly seen that fruit produc- 
tion is least in the unlogged areas where 
sunlight is reduced and growing condi- 
tions are less favorable to Ribes. No 
seedlings produced fruit there. A higher 
percentage of Ribes were fruiting on the 
1927 unit than on the 1926, although 
the reverse might have been expected 
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TABLE 5. 
PERCENTAGES OF BUSHES FRUITING 
| evan | Percentages of bushes fruiting 
Eradication type Seedlings | Sprouts | Missed 
| 1926 area 
a i 24.3 41.5 
- 0.6 13.0 22.4 
Logged Stream 0.1 13.8 28.2 
Averages of types 0.7 17.0 30.7 
SP-YP 0.0 6.8 40.6 
Unlogged | SP-F 0.0 | 4.6 7.8 | 
Averages of types 0.0 Bad. 24.2 a 
| t 1927 area 
| SP-YP | 8.0 26.4 50.4 
SP-F 4.1 20.6 29.7 
| Logged Stream 0.3 14.6 31.3 
| Averages of types 4.1 20.5 37.1 


since the 1926 eradication is the older. 
This disparity is probably due to the 
higher percentage of 1929 and 1930 
cuttings on the 1926 unit which were 
too recent to permit full Ribes develop- 
ment. The 1926 area therefore had more 
one and two-year-old seedlings which do 
not produce fruit, and the sprouts and 
missed bushes had not been released 
long enough to fruit abundantly. 
Re-eradications must be correlated 
with the age at which seedlings fruit 
and the time after eradication when 
yermination of seed that may be stored 
in the duff ceases. On this latter point 
complete information is lacking which 
subsequent studies will supply. Fruit- 
ing 3-year-old bushes, as well as numer- 
9us 1930 seedlings, found on parts of 
the eradication area, are evidence that 
hese factors were operating. Seed was 
being produced by the new plants be- 
fore all stored seed had germinated. 
[he abundance of 1930 seedlings could 
10t well be accounted for by the small 
aumber of fruiting sprouts or missed 
gushes found on the eradication areas, 
1or could the fruiting seedling group be 


responsible since but a small number 
were fruiting, and they for the first 
time. A third eradication will there- 
fore be needed on certain sites on these 
areas before permanent Ribes suppres- 
sion will be secured. 

The cost of the third eradication 
should be considerably less than the 
second. Much of the area will not need 
another working. Fruiting bushes have 
been practically eliminated. The cost 
of the second eradication was less than 
half that of the first, and it is reasonable 
to assume that the third eradication will 
cost less than the second. 

The experimental eradication of Ribes 
has resulted in what is now felt to be a 
satisfactory degree of efficiency, which 
is the elimination of from 89 to 95 per 
cent of the original number of bushes 
and from 95 to 98 per cent of the Ribes 
live stem. It is recognized, however, that 
the final criterion for protective mea- 
sures is the damage that will result from 
given amounts of bushes or live stem 
left on an area. Careful technical studies 
of the susceptibility of the California 
species of Ribes, and accurate evalua- 
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tion of their power to cause infection 
on sugar pine as it occurs in nature will 
be necessary before the question of the 
requisite degree of efficiency of Ribes 
eradication can finally be answered. 


This experimental work has shown 
that, in the localities concerned, an 
unlogged area of sugar pine type will 
contain fewer Ribes and will represent 
a lower protection cost than a logged 
area. Also, that the sugar pine-fir type 
contains more Ribes than the sugar 
pine-yellow pine type. Logging, by the 
production of favorable conditions for 
Ribes germination and growth, increases 
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the Ribes flora and eradication costs rise 
correspondingly. The cost of re-eradi- 
cation is less than half that of the first 
work. The number of Ribes eradica- 
tions needed to insure permanent pro- 
tection to pine will vary according to 
these conditions. One eradication may 
suffice on much*of the sugar pine-yellow 
pine slopes and several eradications be 
needed for the more favorable Ribes 
sites. The stream type, or narrow belt 
of moist land along streams contains the 
greatest number of Ribes and may repre- 
sent a focal point of danger as blister 
rust begins to invade the sugar pine 


belt. 


CAN THE COST OF BLISTER RUST CONTROL BE JUSTIFIED? 


By ELERS KOCH 
Assistant Regional Forester, U. S. Forest Service, Missoula, Mont. 


Now that the white pine blister rust has definitely shown its virulence and potential 
danger in the West, and control methods and costs are known within limits, the 
huge problem of actually effecting control directs forcible attention to the justif- 
cation of the expense. The author discusses the business side of control measures 
for both federal and private forest lands. The government cannot afford not to 
protect its white pine from blister rust; it is not so easy to demonstrate the business 
feasibility on private lands. Protection on private land is the most urgent and 
difficult forestry problem. The author believes large-scale federal acquisition and 
protection to be the solution. 


HERE is an old adage that you 
cannot make an omelet without 
breaking eggs. I can imagine that 
the average housewife who is quite ac- 
customed to cracking a dozen eggs for a 
family omelet would be quite appalled 
at the number of eggs to be broken into 
the pan if she were suddenly required 
to make omelets for a thousand people. 
The unaccustomed magnitude of the 
white pine blister rust control job con- 
fronting us in Idaho hits a good many 
foresters in about the same way. So 
long as the work went on in a small- 
scale experimental way we were not dis- 
turbed very much, but now that we are 
faced with an immediate program in- 
volving the expenditure of six or seven 
million dollars in the western white 
pine region within the next ten years, it 
behooves those responsible for the pro- 
pram to convince themselves and others 
that the cost justifies itself as a busi- 
ness proposition. It is not only the cost 
in dollars that is a bit staggering, but 
he facing of the physical job of elimi- 
nating all the currant and gooseberry 
gushes on three million acres of wild 
land is enough to cause one to take sev- 
ral looks at the whole card. 
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The blister rust control office has esti- 
mated from extensive experimental work 
that Ribes eradication in the western 
white pine type will average about $2 
per acre for the first operation and 
around 7.5 cents per acre per year for 
subsequent work. 

There has not been the opportunity 
to observe the destructive effect of un- 
controlled blister rust infection on west- 
ern white pine stands over long periods 
of time, but the disease is proving to be 
so much more virulent on western white 
pine than on the eastern species that the 
conclusion seems justified that unpro- 
tected young stands of pine will be prac- 
tically destroyed before reaching ma- 
turity. 

Without white pine, profitable fores- 
try in the white pine region of northern 
Idaho is “sunk.” It is a region of high 
logging costs and high protection costs, 
and the bulk of its product must be 
transported long distances to market. 
The spread in lumber values between 
white pine and its principal associates, 
Douglas fir, larch, white fir and hem- 
lock, has for years been maintained at 
from $15 to $20, occasionally going as 
high as $25. White pine alone has 
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made the lumber industry possible in 
this region. There seems to be no 
sound reason for believing that this 
ratio will be altered in the future. The 
soft pines, with their many valuable 
properties, are being depleted more 
rapidly than the great group of species 
which compete for general construction 
purposes but which lack many of the 
soft pine properties. 

From the viewpoint of the federal 
government, committed to the policy of 
permanent management of the national 
forests, it is easy to demonstrate that the 
government cannot afford not to protect 
the white pine from blister rust. It is 
not so easy to demonstrate that a private 
owner not committed to permanent for- 
est management can afford to protect 
his pine. 

A few cost figures will illustrate the 
point. Suppose we take a 30-year-old 
stand in the white pine type, which 
represents about the average age of most 
areas of second growth in the region. If 
protected from blister rust such a stand 
would produce at the age of 100 years, 
as a conservative average, 30,000 feet 
per acre, at least one-half white pine. 
Stumpage values by that time should 
certainly equal top prices during the 
last ten-year period, which would be 
around $10 per 1000 board feet, for 
white pine and $2 for other species. 
This would produce a value of $180 per 
acre, which is considerably less than 
some areas in the national forests have 
already brought in the open market. 

If the white pine were destroyed by 
blister rust, the final yield would doubt- 
less be reduced. It would be replaced 
only in part by other species. The yield 
might be figured at 20,000 board feet 
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per acre, with a value of $40 per acre. 

The cost per acre to bring such a 
stand to maturity on the national forests 
would be about as follows: 
Original Ribes eradication $2— 

70 years at 4 per cent interest.$31.14 
Subsequent cost 714 cents per 

acre per year—70 years at 

4 percent interest. 27.32 
Fire control 10 cents per year— 

70 years at 4 per cent interest. 36.42 


With blister rust control we have cost 
at end of rotation, including 4 per cent 
compound interest $94.88 per acre, 
stumpage value per acre, $180; net 
return, $85.12. 

Without blister rust control the cost 
is limited to fire control, which amounts 
to $36.42 per acre, stumpage value, 
$40 per acre; net return, $3.58. 

In other words, we barely break even 
without the blister rust control, and 
with it have a considerable profit over 
4 per cent interest. 


So much for national forest land. In 
the case of private land, assuming the 
land is listed under the forestry tax law 
of Idaho, we would have to include 
4 cents per year taxes, and reduce the 
final returns by 12.5 per cent for yield 
tax. Also interest on the land value 
must be included. About the only mar- 
ket for second growth or cut-over lands 
is through exchange with the U. S. 
Forest Service, which might produce a 
value of $2 per acre. The cost and 
returns on private land would be as 
follows: 


Blister rust and fire control, 
same as national forests $94.88 


CAN THE COST OF BLISTER RUST CONTROL BE JUSTIFIED 


Taxes 4 cents per year with 4 


per cent interest for 70 years. 14.57 

Interest on land value of $2— 
70 years at 4 per cent. 29.14 
tS Se eet $138.59 


Returns, $180 less 12.5 per cent $157.50 


Net profit over 4 per cent_. $18.91 


The private land in this example will 
thus yield a little better than 4 per cent 
compound interest, if protected from 

blister rust. Without protection it would 

be useless to hold such lands. Much of 
the privately owned land in Idaho will 
produce considerably better yields than 
the figures used, and there is always the 
chance that white pine stumpage may 
be worth double the amount assumed. 
Immature stands older than 30 years 
will of course make a better financial 
showing, and younger stands not so 
good. 


The Forest Service is definitely com- 
mitted to a program of Ribes eradica- 
tion over the major portion of the white 
pine type in the national forests of 
Idaho and western Montana. The 10- 
year plan provides for treating 1.,- 
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293,000 acres at an estimated cost of 
$3,377,000. Appropriations for 1930 
amount to $195,000, which will permit 
a large-scale operation. 

The prospects for protection of 1,200,- 
000 acres of private land in the region 
are none too good. Several of the larger 
timber land owners are embarking on 
a blister rust control program in co- 
operation with the federal government, 
but there is a vast area including some 
of the best white pine land in Idaho 
which is held by owners who are 
definitely not in the timber growing 
business, on which prospects for con- 
trol work are not promising. The ulti- 
mate disposition and protection of this 
land is the most urgent and difficult 
forestry problem in the Inland Empire 
region. Protection of this area from 
blister rust is even more pressing than 
protection from fire. The loss from fire 
is only an annual toll, but a few years 
of uncontrolled blister rust infection 
may do irreparable damage to all of the 
young white pine in this region. The 
only solution which appears to be pos- 
sible within the limited time available 
is a large-scale program of federal 
acquisition and protection. 


FOREST FIRE PROTECTION—A NATIONAL INTEREST 


By FRED MORRELL 
Chief, Branch of Public Relations, U. S. Forest Service, Washington, D. C. 


In this article Mr. Morrell discusses the fundamental basis on which federal con- 
tribution toward forest fire protection rests. An interesting tabulation of the vari- 
ous factors, urged as a basis of contribution to the states, is used to show that 


certain bases would be unsatisfactory while others are fundamental. 


These and 


other facts are used to prove that federal contributions should be based on national 
interests in forests as sources of raw material and protectors of drainage and 
recreation areas. 


eral assistance in protection of state 

and privately owned forest lands 
with a group of Southern California 
business men some months ago, one of 
those present stated with some heat that 
the residents of that portion of the state 
paid a certain percentage of all federal 
taxes, and that they were, therefore, en- 
titled to receive most liberal considera- 
tion in the allotment of funds. At about 
the same time a well-informed citizen 
of Pennsylvania and an irate state off- 
cial of Massachusetts made similar 
claims for considerations of their states. 


| N A discussion of the subject of fed- 


There is, of course, no correlation be- 
tween the amount of federal taxes paid 
in a state and its needs for forest fire 
protection. If federal money were al- 
lotted on such a basis, then Nebraska 
and some other states which have no 
forests to protect would receive a goodly 
share. And if each state were to re- 
ceive back from the federal government 
the same proportion of the funds ap- 
propriated that it pays in then there 
would be little point in making the 
project a federal one at all. But before 
discussing that, there is the question, 
“Who pays the taxes anyway?” It 
would seem that in the end most of them 


must come from the consumer. 
gentlemen from the larger tax-paying 
states or from trade or industrial re- 
gions frequently lay claim to large con- 


Yet 


sideration for the taxes which they pay — 


and pass on to the users of the products | 
in which they deal, a large percentage — 


of whom may live across the continent. 

Probably the most accurate general 
indicator of the financial support given 
to the federal government by a state is 
the volume of its retail trade because 
that is the measure of what percentage 
its citizens consume of the total goods 
on which federal taxes are paid. Like- 
wise, the real source of private or cor- 
porate income tax is not where the indi- 


vidual who pays it resides or where the | 


offices of the corporation are located, 


but where the consumers live who use 
the goods from which income is de- | 


derived. 


The discrepancies between volume of | 


retail trade and federal taxes paid by 
citizens in the several states are brought 
out in Table 1. New York pays over 
35 per cent of all federal taxes, but has 
only thirteen per cent of the retail trade. 


North Carolina pays nearly eight per | 


cent of all federal taxes with slightly 
over one and one-half per cent of the re- 
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tail trade, while Idaho’s percentage of 
the retail trade is eighteen times its per- 
centage of federal taxes paid. Ob- 
viously, New York importers who pay 
more than half of all customs duties, 
and North Carolina producers of smok- 
ing materials are getting some of their 
tax money from consumers of their 
wares who live in Idaho. 


But it is not the intention in this 
article to discuss the general tax ques- 
tion further than is necessary to explain 
why volume of retail trade is used rather 
than direct source of federal taxes as a 
basis for comparing benefits received 
with amounts contributed by the several 
states in the national forest program. 
Briefly, this program which was estab- 
lished by what is known as the Clarke- 
McNary Act of June 7, 1924, provides 
that the federal government will con- 
tribute a like share of the total cost of 
protecting state and privately-owned 
forest lands in each state from fire. 
Column 3 of Table 1 shows each state’s 
percentage of the total estimated cost 
for protecting all forest lands in the 
country. It will be noted that the 
figures in this column differ radically 
from those in column 2 representing the 
percentage of total retail buying power. 
That, as indicated above, would be ex- 
pected because forest lands do not sup- 
port large populations, and while the 
per capita purchasing power differs 
‘materially in the several states, a large 
retail purchasing power cannot exist 
without large numbers of people. 

Federal participation in forest pro- 
duction is based on the theory that no 
‘state is or can be self-supporting in its 
forest needs because regardless of how 
much it produces it will find it neces- 
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sary to import from other states species 
better adapted for some purposes than 
those that are grown in the state, or 
timber from a nearby state may be more 
accessible to some points of consump- 
tion than that grown at home. Thus, 
Louisiana, although a large exporter of 
forest products ships from other states 
nearly one-third of all the sawed lum- 
ber which it uses. Likewise, forestry 
has a national aspect because forests 
growing in one state may be of equal or 
greater importance from the standpoint 
of stream regulation and erosion con- 
trol to other states than to the one in 
which they are located. 

Column 4 of the table gives the 
amount of sawed lumber derived by 
each state from other states in the year 
1928. Sawed lumber is, of course, not 
the only forest product that is shipped 
between states, and if all wood products 
were included the comparisons that fol- 
low would be materially changed in 
some of the states. But the single item 
will serve to illustrate the point that 
forestry has an important national as- 
pect, and that the policy of the federal 
government contributing an equal share 
of the cost of protecting forests from 
fire in each state is sound, and substan- 
tially fair to all of the states. Referring 
to column 2 of the table, it will be noted 
that the states which, measured by re- 
tail buying power, pay the largest per- 
centages of federal taxes are New York, 
Pennsylvania, Illinois, Ohio, California, 
Massachusetts, and Michigan in the 
order named. Referring to column 4, 
we find that all of these states except 
Massachusetts derived in 1928 more 
than a billion feet of sawed lumber from 
other states, and that none of the other 
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BASIC DATA FOR DETERMINING FEDERAL CONTRIBURION TO STATES FOR FIRE PROTECTION 
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State’s 
percentage 
of estimated 
total cost Sawed lum- Per cent i 
Per cent to protect _ ber derived of lumber State’s 
of all U.S. all state from other used in 1928 percentage 
tax and Percentage and states 1928 that was of all forest 
customs of U.S.total privately 1000 feet derived and poten- 
paid by retail owned forests board from other tial forest 
State each state buying! from fire measure states —S——and® __ 
(1) (2) (3) (4) (5) (6) 
Alatytize sa 0.21 1.41 4.29 174,498 33.17 5.45 
Arig ce OS 33 Ly 42,333. 50.08 eae 
Ark. 2 eos .09 1.06 Solo 110,939 S268. 5.35 
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Michie 3.9) 4.03 5.26 1,162,033 67.78 4.53 
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‘From Editor and Publisher, November 23, 1929. 
"Does not include federally-owned lands. 
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states got into billion feet figures. On 
the other hand, states which will, if the 
national program of forest protection is 
carried out, receive relatively high per- 
centages of total federal funds, such as 
Florida, Georgia, Oregon, and Wash- 
ington are generally found to be small 
importers of lumber. Similar compari- 
sons will in genefal hold for the states 
whose total percentages run in smaller 
figures, and the Prairie States, some of 
which pay substantial amounts of fed- 
eral taxes, are almost wholly dependent 
on others for their wood supply. 


Present distribution of lumber cut is, 
of course, not permanent. As existing 
stands in southern and western states 
are cut out, there will be a partial shift- 
ing of the industry back to the states 
that are older in point of lumber pro- 
duction. But a comparison of future 
needs as indicated by present consump- 
tion and population indicates clearly 
that as a general rule those states which 
are now deriving from others more than 
they are shipping out will continue in 
that status, and those which are sending 
out more than they receive will continue 
to do so, if their lands are protected and 
cared for. 


A complete uniformity could, of 
course, not be expected. Notable ex- 
ceptions are California and Michigan 
which, were the national plan for forest 
fire protection in full effect, would re- 
ceive in federal assistance more than 
they pay in, and which are at the same 
time large “importers” of sawed lum- 
ber. What becomes of a large portion 
of the sawed lumber shipped into these 
two states raises another of the many 
complicating questions that always come 
up in a consideration of the country’s 
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forestry problems. California is a large 
consumer of Oregon and Washington 
lumber, some of which is remanufac- 
tured into containers for fruit that goes 
to all parts of the country. Likewise 
Michigan brings in millions of board 
feet of lumber, only to send it promptly 
back in the form of furniture and auto- 
mobiles, and the real consumer and 
therefore the party at greatest interest 
is not the Michigan manufacturer or the 
California fruit grower, but Mr. Com- 
mon Citizen of Iowa, North Dakota, or 
elsewhere, who uses Grand Rapids-made 
furniture and eats California-grown 
fruit. It will be noted that Michigan’s 
percentage of all forest land is prac- 
tically the same as its percentage of all 
retail buying, indicating that the pro- 
ductive capacity of its forest lands 
might, under good management, ap- 
proximate the amount of wood which is 
finally consumed within its borders. 
But this would not be true of New York, 
whose percentage of retail buying is 4.5 
times its percentage of forest land, nor 
of Ohio, whose ratio of retail buying 
to acreage of forest land is more than 


10 to 1. 


A comparison of columns 2, 4, and 5 
shows that of the 29 states which in 
1928 derived more than 50 per cent of 
their sawed lumber from other states, 
in all but eight, the percentage of total 
retail buying exceeds the percentage of 
all forest lands, and it is known that 
each of these eight states “exports” a 
heavy percentage of the products de- 
rived from its forest lands. 

From the standpoint of industrial de- 
velopment and direct use of forests in 
place, the states in which they are 
located derive more benefits than do 
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those to which the forest products are 
shipped. It is, therefore, proper that 
the people within these states should 
advance the larger share of the costs of 
forest protection. 

Present federal law authorizes the 
Secretary of Agriculture to cooperate 
with states in the protection of state and 
privately-owned forest lands in amounts 
not to exceed what is expended by the 
states and by the private owners under 
state supervision. The present federal 
appropriation is approximately equal 
to 25 per cent of all moneys expended 
for forest fire protection. About one- 
half of the forest land of the country is 
receiving some form of organized pro- 
tection and the amounts now being ex- 
pended are about half of what forestry 
agencies have calculated as necessary 
for reasonable protection of all forest 
lands. Of the other 75 per cent, the 
states are providing approximately 50 
per cent and the private owners 25 per 
cent. 

But this general description of co- 
operative effort fails to give a correct 
picture of conditions. Each state is, of 
course, a political entity and it is what 
is happening in each that is of impor- 
tance in shaping forest policies rather 
than the sum of what is happening in 
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the country as a whole. 

Of the moneys budgeted by the states 
for protection during the current fiscal 
year, nearly 60 per cent is in the North- 
eastern, Middle Atlantic, and northern 
Lake States groups, and of the sum to 
be advanced by private owners more ~ 
than 70 per cent. will come from owners 
in the five Northwestern States. The 
motive back of protection by private 
owners in the Northwest has_ been. 
largely the saving of commercial stands, 
and there are many indications that 
equal amounts may not be forthcoming 
from forest land owners, as these stands 
are cut off. More than 50 per cent of 
all our privately-owned forest lands is 
in the States south of the Potomac, 
Ohio, and Missouri Rivers, including 
Texas and Oklahoma. It is in these 
states and those in the far Northwest 
where most damage is being done from 

forest fires, and where greater public 
assistance is seemingly necessary if the 
Nation’s forest lands are to be ade- 
quately rehabilitated. Some of the 
needed funds should be raised within 
the states and applied directly to their 
own lands, and, in the writer’s judg- 
ment, the national interest, as pictured 
briefly above, warrants a generous par- 
ticipation by the federal government. 


PUMPS USED EFFECTIVELY IN CONTROLLING A GROUND FIRE 


By KENNETH J. SEIGWORTH 
District Forester, Maryland Department of Forestry 


An ingenious use of the old-fashioned pitcher pump for furnishing water for fight- 
ing a large fire in a dry cedar swamp is here described. 


URING the summer of 1930, the 
1?) Maryland Department of For- 

estry was called upon to help 
stop a ground fire in the famous 
“Cedar” or “Burned Swamp” on the 
lower Delaware peninsula after the 
blaze had covered nearly 7000 acres. 
Cedar Swamp is an area of some 9000 
acres on the head of the Pocomoke 
River. Most of the swamp lies in Dela- 
ware. Until about the year 1700, the 
area was covered by a dense stand of 
southern white cedar (Chamaecy paris 
thyoides). As a result of logging and 
at least two bad fires, the white cedar 
has largely disappeared. The present 
timber stand consists of highly valuable 
red and black gum, red maple, scattered 
white cedar and an occasional loblolly 
pine. This timber with the exception 
of the white cedar is used locally for 
crate and basket manufacture and fish 
poles. 
present on the ground surface to a depth 


During ordinary years, water is 


of two feet or more for three or four 
months. The land is usually damp and 
Un- 
der such conditions, much of the dead 
and fallen vegetation has only partially 
decayed. This material had accumu- 
lated until there was a thick layer of 
partially decomposed organic matter 
over most of the swamp. The fallen 
cedar is in a state of excellent preser- 
vation. Many sound logs were found 
three to four feet below the forest floor. 

Although the danger of fire is ordi- 


“soggy” during the entire year. 


narily negligible, the swamp has on at 
least two previous occasions been on 
fire. Several fires have spread over 
only a small area until stopped by rain. 
The belief was current that a ground 
fire once started in the swamp could 
not be stopped by human agencies. Dur- 
ing the prolonged drought of 1930, the 
swamp generally was quite dry and 
much inflammable material was pres- 
ent. 

On July 6, lightning struck a tree 
about five miles north of the Maryland 
state line. The fire was discovered 
while quite small and a man was hired 
by the landowner to extinguish it. It 
continued to spread during the months 
of July, August and September. Ac- 
cording to local farmers and timber- 
men, the fire “couldn’t be stopped.” By 
early October, the flames had spread to 
within a half mile of the Maryland line 
and assistance from the forestry depart- 
ment of that state was requested. 


Pumps INTRODUCED 


An investigation showed the fire to 
be spreading slowly, but burning to a 
depth of as much as four feet over a 
four mile front. Trenching to the neces- 
sary depth was impractical, because of 
the expense involved and lack of sufh- 
cient labor. The suggestion that a back 
fire be started to check the main sur- 
face fire and that pumps be driven to 
provide water for extinguishing the 
ground fire was advanced and tried. A 
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line was brushed along an old slab road, 
since this seemed the logical front on 
which to hold the fire. Four ordinary 
pitcher pumps were driven at intervals 
of 100 yards as the initial test. The 
line was back-fired for about one-quar- 
ter mile to check the approaching sur- 
face fire. In a short time, the flames 
were eating into the peat accumulation 
and it was necessary to extinguish the 
fire along the line. 

Buckets and portable Indian-Smith 
spray pumps were used to transport 
water from the pumps. Although an 
enormous amount of water was required 
to thoroughly soak the ground, it was 
found that the fire could be completely 
extinguished. By the end of the first 
day there were practically no sparks 
along the first section of the line. The 
land owners, convinced that the plan 
was practical, were persuaded to fur- 
nish more pumps. In all, twenty-six of 
them were purchased. 

Water was found at depths of from 
eight to twenty-five feet. The pumps 
were hand driven by a 50 pound weight, 
dropped from a pulley attached to a 
wooden frame. This frame was anchored 
to surrounding trees by four ropes. 
Four men were able to drive an average 
of four flowing pumps a day. Water 
was not always found on the first at- 
tempt, but was usually located by mov- 
ing the pump from 20 to 30 feet in 
either direction. The supply of water 
was not sufficient to supply a power 
pump or hose line. As one section of 
the line was made safe, the pumps were 
pulled and moved ahead. In two weeks, 
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the entire line was in such condition 
that it could be patrolled by four men. 

Ditching was attempted on one oc- 
casion when the fire crossed the original 
line. It was necessary to employ 23 
men for a twelve-hour stretch to ditch 
slightly over one-fourth mile and it was _ 
necessary to drive more pumps along 
the ditch anyway. It was impossible to 
keep the ditch ahead of the fire and 
water was again used entirely. 

Although detailed cost figures are 
unavailable, several approximations 
may be made. The costs were approxi- 
mately as follows: 


Twenty-six pumps complete, in- 
cluding drive points and pipe $208.00 

Labor supplied by Maryland De- 
partment of Forestry (actual) 264.00 

Probable cost of labor supplied 
by landowners including pa- 
trol) 2 5 is eee ee 


As a result of the determined attempt 
to stop this fire, some 2000 acres of 
valuable timber was saved. The area 
over which the fire had spread was 
practically devastated. Nearly all the 
trees have fallen, salvage is practically 
impossible, and much of the soil value 
has been destroyed. The timber saved, 
about 1000 acres of which is in each 
state, has been estimated to be worth 
$100,000. This demonstration has 
shown the landowners and the people 
of the community a method of stopping 
fires in the swamp where efforts hereto- 
fore have been unsuccussful. 


EprrortaL Note.—Professor Woodbridge Metcalf reports another ingenious way to obtain 


water for fighting fire in a dried swamp in the Lake States. 


Sticks of dynamite were so 


placed as to create a large sink when exploded. Although the swamp was dry and burning 
the water table was high enough to fill the hole rapidly with sufficient water for the fire 


fighting. 


THE CLARKE-McNARY ACT AND FEDERAL RESPONSIBILITY IN 


CALIFORNIA’S STATE FORESTRY PROGRAM 


By J. H. PRICE 


Assistant Regional Forester, U. S. Forest Service, San Francisco, Calif. 


The recent annual meeting of the California Section of the Society was devoted to 
a discussion of the relations of California’s forestry department to various state 
problems. The resulting papers indicate the apportioning of responsibility between 
the federal government and the state, and are of interest to those concerned with 
state functions elsewhere. In the paper here presented, Mr. Price gives an excellent 
resumé of the background to, and the operation of the codperative forestry effort 
between the federal and state government as it exists in California. He reports 
greatly improved fire protection and cut-over land conditions on private land, and 
suggests that their continuation makes federal regulation neither necessary nor 
advisable. Other papers in this series will be found under “Briefer Articles” in this 
issue. A paper by State Forester Pratt, giving a history of the state forestry depart- 
ment appeared in the April issue. 


NY DISCUSSION of the field of 
the federal government in the for- 
est program in California would 

be incomplete without at least a brief re- 
view of the events that have brought 
about the present relationships. The 
creation of the national forests from the 
public domain and the provisions for 
their protection and use, was the first 
and most important step taken by the 
federal government, and nothing more 
need be said of this. The next most note- 
worthy event prior to the decade just 
ending was the enactment of the Weeks 
Law in 1911. This Act definitely estab- 
lished two principles: first, that of the 
purchase of private lands for incorpora- 
tion into the national forests, and sec- 
ond, that of financial assistance to the 
states in fire control. It is in the second 
provision of the Act that we are most in- 
terested today since it marked the be- 
ginning of direct financial cooperation 
by the federal government in the man- 
agement of state and private forest prop- 
erties. In principle, the passage of this 
Act was based upon the benefit to ac- 


crue to the nation in conserving the 
navigability of streams, this being long 
accepted as a federal obligation, and 
the field of codperative effort was lim- 
ited strictly to areas having such a func- 
tion. 

As early as 1912, an effort was made 
to have California qualify for an allot- 
ment under the Weeks Law. Despite the 
fact that there had been a State Board 
of Forestry and a State Forester for 
many years, there were no state funds 
set up specifically for forest protection. 
This is not to say that there was no pro- 
tection being afforded to private lands. 
In 1912, there is record that certain 
private owners were spending consider- 
able sums for this purpose, and un- 
doubtedly there was much additional 
effort not of record. Also, many of the 
counties had more or less effective fire 
control organizations, and the State For- 
ester was doing what he could with a 
small-staff organization. It was not un- 
til 1919, however, that forest protection 
was concretely recognized in the state 
appropriations. At that time, $25,000 
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was budgeted for the two year period 
following July 1, 1919, and on the basis 
of this new appropriation, California 
obtained a Weeks Law allotment of 
$3500. This was increased slightly in 
1920, and in 1921 due to increased 
state appropriations, the allotment be- 
came somewhat over $20,000, at which 
sum it remained for several years. 
Small as these figures seem to us now, 
they represented a beginning, an im- 
portant one as events since that time 
have demonstrated. 

About the time of this initial coopera- 
tive effort in California, the entire na- 
tional forestry situation was being sub- 
jected to much scrutiny. The heavy de- 
mand for forest products of the post- 
war period focused attention again on 
the threat of a timber shortage. The ad- 
vent of high-powered logging machinery 
had, in certain regions among which 
was California, brought a new com- 
plication. Not only was cutting on pri- 
vate land conducted so as to take trees 
of small diameter, due to the high prices 
of lumber at the time, but also, the new 
logging methods were destroying much 
of the material that would have other- 
wise remained on the ground in the 
form of poles and reproduction. 

As in the past, there were two classes 
of thought as to what should be done, 
the only agreement being on the im- 
portance of forest protection and the 
desirability of the extension of public 
ownership. One school urged federal 
control of timber resources and definite 
cutting regulation. The opposed school 
recommended educative and codpera- 
tive attack on the problem, leaving to 
the states any regulation that might 
eventually prove necessary. Congress 
took action in the form of Senate Reso- 
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lution 311 asking for a report on the en- 
tire forest situation. This resulted in 
the timber depletion studies published 
by the Forest Service and often referred 
to as the Capper report. 

It is not here necessary to go into 
arguments for and against federal regu- 
lation. It is sufficient to say that the 
Forest Service as an organization rec- 
ommended the cooperative plan of at- 
tack—a plan, however, that was not 
without some regulatory features. Fed- 
eral legislation was recommended: 

1. To extend codperation with the 
states in fire control and in forest re- 
newal. 

2. To stimulate the enlargement of 
the national forests by purchase and ex- 
change. 

3. To re-forest denuded federal lands. 


4. To study forest taxation and in- 
surance. 


5. To make a survey of the forest re- 
sources of the nation. 
6. To enlarge the research program. 


Of the foregoing six measures, fed- 
eral codperation in fire control was held 
the most important and received the 
most emphasis. It was in connection 
with this measure, too, that it was pro- 
posed to incorporate indirect regulatory 
features. It was recommended that the 
Secretary of Agriculture should be au- 
thorized, in making such fire control 
expenditures, to require reasonable 
standards in the disposal of slashings, 
the protection of timber and cut-over 
lands from fire, and the enforcement 
of equitable requirements in cutting to 
prevent forest devastation, and to with- 
hold codperation in whole or in part 
from states which did not comply with 
these standards. 
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-For the states, there was recom- 
mended legislation covering: 

1. Effective fire control for all forest 
properties. 

2. Provision for proper slash dis- 
posal and cutting methods. 

3. State assistance to owners in plant- 
ing. 

4. Formation of state and municipal 
forests. 

5. Equitable forest tax laws. 


The publication of these recommenda- 
tions was followed by educative and 
preparatory studies and publications 
among which were Colonel Greeley’s 
“Timber: Mine, or Crop,” and the series 
of bulletins on desirable cutting prac- 
tice on private land commonly known 
as the “Minimum Requirements” 
studies. Public hearings were, held by 
Congressional Committees and legisla- 
tion was drafted and considered by 
Congress. Finally, in 1924, the Clarke- 
McNary law was enacted. This law 
provided for: 

1. Assistance to the states in studying 
their fire control problems. 

2. Codperative expenditures in fi- 
nancing the fire control organization, 
omitting, the requirements 
originally recommended in reference to 
state control of cutting methods. 

3. Codperation in distribution of for- 
est planting stock, limiting this to wind- 
breaks and woodlot plantings on farms. 

4, Codperation in forest extension, 
particularly in woodlot and windbreak 
projects. 

5. Extension of the national forest 
areas through purchase and gift. 

6. A study of forest taxation. 

The more or less coincident program 
in California resulted in the compulsory 


however, 
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fire patrol law, a more effective code of 
fire prevention laws and the law ex- 
empting young forest growth from taxa- 
tion. 


The authorization carried by Section 
2 of the Clarke-McNary Act, which is 
the section having to do with codpera- 
tive fire control, and the one of most im- 
portance to California, was $2,500,000 
annually, under which the initial ap- 
propriation was $700,000. Of this 
amount, California received an allot- 
ment of about $30,000. The appropria- 
tions and allotments have increased 
from time to time until for the present 
fiscal year, the California allotment is 
$147,000. Since 1925, the state effort 
has increased at a similar rate. The 
state appropriations are now about 
$300,000 annually. Codperative funds 
made available by the counties and by 
the private timber owners amount now 
to about $250,000 annually. This makes 
a total fire control budget of about 
$700,000. It does not include large 
expenditures for grass, grain, logging 
area, and rural protection, which activi- 
ties are not covered under the Clarke- 
McNary law. It does include, however, 
expenditures on areas of recognized 
watershed value, for in 1925, the Clarke- 
McNary Act was amended to provide 
Federal codperation on such areas as 
well as on timber lands. 

The omission from the Clarke-Mc- 
Nary program of the proposed indirect 
regulatory feature in respect to cutting 
practice was due to several reasons: 
first, there was undoubtedly the matter 
of expediency; second, there was a gen- 
eral agreement that effective fire con- 
trol was the phase of the forest problem 
of the most immediate importance. It 
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was said that protection from fire con- 
stituted 75 per cent or more of the for- 
est problem in the West. At any rate, 
forest protection was undoubtedly the 
largest problem to solve in order to per- 
petuate the forests and any legislation 
that would give an impetus to its solu- 
tion was considered well worth while. 
Third, there was a tacit agreement on 
the part of the lumber industry that 
upon receiving aid in fire control and 
taxation, it would make every effort 
within reasonable economic limits to 
leave cut-over lands in productive con- 
dition. 

How far have we progressed under 
the codperative plan? I think that all 
of you will agree with me that there has 
been a sincere and united effort toward 
effective fire control. As we have seen, 
federal, state and private expenditures 
have increased many fold in the last ten 
years. Our efforts may not have been 
as successful as could be desired, but I 
think we have a right to feel at least 
some encouragement. One noteworthy 
attainment has been the decrease in 
burned area resulting from operating 
fires during the last five years. Another 
has been the establishment of protection 
organizations throughout nearly all of 
the fire-hazard areas of the state, work- 
ing under what is to all practical pur- 
poses unified control. It is inconceiv- 
able that these organizations, inadequate 
as they may be in many respects, are not 
having the effect of reducing damage 
from fire far below what it otherwise 
would be. Lastly, and perhaps most 
important of all, there has been very 
definite progress in developing a pub- 
lic appreciation of forest values and the 
part that fire control plays in their 
perservation. 
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Progress in forest protection, how- 
ever, is only one measuring stick. We 
must also ask ourselves how far we 
have progressed in leaving cut-over 
lands in such condition that, if protec- 
tion is made effective, forest crops can 
be produced within a reasonable time. 
Several changes have taken place dur- 
ing the last few years that have altered 
somewhat the economic phases of cut- 
ting in California. Of first importance 
has been the abandonment in a large 
part of the state of donkey-engine log- 
ging in favor of tractors which, from 
their very nature, are less destructive to 
young forest growth. Second, there has 
been such a reduction in lumber prices 
that well informed operators no longer 
believe it economical to log trees of 
small diameter and in fact some leave 
all trees of certain species. These two 
factors taken together have naturally 
resulted in leaving the areas cut over 
during the last few years in better shape 
than those logged during the first half 
of the decade. This change in the con- 
dition of the cut-over areas, coupled 
with the very effective fire control that 
the operators have furnished, are en- 
couraging. No one will argue that this 
alone means that good forest practice 
has necessarily been found feasible and 
is being practiced by the industry. 
Leaving the inferior species uncut in the 
mixed stands of the Sierra Nevada re- 
gion as is now quite generally done, is 
extremely poor silvicultural practice on 
most areas, but in general, logging prac- 
tice has improved and our cut-over 
areas show the effects of this and of 
better protection. That the improve- 
ments in both logging and fire control 
have resulted largely from certain eco- 
nomic considerations is certainly not to 
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be regretted. For that very reason, 
both are on a firmer foundation than if 
they had been brought about merely 
through compliance with the desires of 
the forestry profession. My concern 
is along quite another line. When eco- 
nomic conditions in the industry change, 
as inevitably they will, there may be a 
recurrence of land skimming without 
that due regard for future crops which 
then, of all times, should be economi- 
cally feasible. Then will come the real 
test of the economic foresight of the 
lumber industry. Even this concern is 
somewhat lightened by other considera- 
tions which [I shall attempt to develop 
later. 


Judging by the progress to date under 
the codperative program, I see no im- 
mediate necessity for change in the gen- 
eral plan. The federal government 
should see that its support in fire con- 
trol grows in pace with that given by 
the state and private owners. It should 
continue the present policy of rounding 
our national forest units by exchange. 
Acquisition by purchase should be ex- 
tended to California to hasten this proc- 
ess, and the establishment of a new na- 
tional forest unit in the redwood region 
is much to be desired. The limitations 
now existing on the cooperative distri- 
bution of forest planting stock should 
be removed, so that the planting proj- 
ects on watershed and timber lands may 
be authorized when they become de- 
sirable. The present program of re- 
search should of course be continued. 
As far as federal regulation of cutting 
practice is concerned, I do not think it 
necessary or advisable in California, 
certainly not at the present time, and I 
trust not in the future. 
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One important factor of forest pro- 
tection that apparently did not enter 
largely into the discussion of the pro- 
gram in the early part of the decade 
but that has become an important fac- 
tor in gaining public support is that 
having to do with those forest values 
formerly considered of a secondary na- 
ture. Watershed and recreation values 
and wild life protection are no longer 
secondary, at least in most portions of 
California. They have become of equal 
importance with the value of the forests 
as sources of wood, in fact, in many 
cases, wood production is becoming 
secondary. It is around these values 
that public interest has, in the main, 
taken shape. This is quite natural, 
since water is the resource governing 
the development of much of the state 
and since forest recreation is becoming 
more essential with the urban trend of 
population. The people of California 
have never experienced a wood shortage 
but they have perceived the water tables 
dropping, have seen recreational areas 
blackened by fire, and have felt the eco- 
nomic ills that both these occurrences 
bring with them. It is through these 
experiences that public opinion in refer- 
ence to the management of forest lands 
is slowly but surely taking form. It is 
the recognition of these particular for- 
est values that is coming ahead of any 
appreciation of a real or fancied wood 
shortage, and that is going to lead to 
adequate protection of forest land, 
whether public or private, and whether 
against fire or against the axe. If per- 
manent forest management of private 
lands can be worked out voluntarily so 
that it is compatible with the public in- 
terests involved, all well and good. If 
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not, there will necessarily be some sort 
of state legislative action to preserve 
not only the public values but also to 
insure that private interests are dealt 
with fairly. 

It is for these reasons that I think 
federal regulation is unnecessary in 
California. I think that the state can 
work out its own salvation, and in so 
doing, will protect the national interest. 
I trust that we, lumbermen and foresters, 
can produce and exercise the necessary 
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technical skill and economic foresight 
to handle our forest properties with due 
consideration for all interests. If pri- 
vate and public interests cannot be 
reconciled voluntarily, then we, lumber- 
men and foresters, but above all—citi- 
zens, shall need these same qualities, 
coupled with no_small amount of skill 
in statecraft, to develop some other plan 
that will as fully as possible protect the 
equities of all concerned. 


FORESTRY FOR THE CENTRAL CORN-BELT FARMER 


By J. A. LARSEN 
Iowa State College 


Iowa and other Central states have extensive areas of land too poor for farming 

but well suited to growing trees. The author believes that if these states, which 

have to import nearly all of their wood needs, would afforest their waste lands they 

would increase local values and at the same time develop a reliable source of forest 

products for local requirements. What the author says of this region points to the 
urgent need of intensive land utilization surveys in each state. 


[oe CENTRAL corn-belt farming 


states import over ninety per cent 

of the lumber needed in their con- 
struction and wood-working industries. 
Most foresters will reply, “There is 
nothing remarkable in this. These states 
are not able to produce enough lumber 
for their own needs, anyway. Their 
business is to raise corn instead of 
wood; they are satisfied to continue to 
sell agricultural crops and import their 
lumber.” 

But are they satisfied? Can they af- 
ford to ignore or exclude forestry? 
Have they no land suitable for trees? 
The remarkable thing is that if these 
farming states would put all of their 
waste land into forests the South and 
West would have to market their manu- 
factured lumber elsewhere. Yet, there 
is no need for immediate apprehension 
on that score, for as long as high grade 
virgin timber is available they will con- 
tinue to buy it 1ather than to raise it 
themselves. 

But mere wood production is after 
all only a small part of forestry. These 
corn belt states must have forestry in 
the broadest sense. They need trees 
not only on their idle lands to put them 
to work, but also to halt erosion on 
certain areas and to heal the ever- 


deepening gullies caused by past mis- 
management; to maintain lakes and 
streams in their natural condition so 
as to maintain the water table beneath 
their precious farm land and to prevent 
floods; to harbor migratory and insec- 
tivorous birds and to preserve animal 
life, hunting grounds and recreation 
areas. These various phases will be ex- 
amined more closely, one by one. 

Let us consider one of the states, 
Iowa, the hub of the corn-belt, blessed 
with a very high percentage of highly 
developed farm land. 

Iowa has 214,000 farms, each requir- 
ing an average of 2,000 board feet of 
lumber and about 80 fence posts each 
year costing about $20,000,000. The 
9,750 miles of railroad in operation re- 
quire nearly 3,000,000 ties annually, 
costing as many dollars. All primary 
and secondary roads, not to mention the 
railroads, have well developed tele- 
phone and telegraph systems demand- 
ing poles in the hundreds of thousands, 
the expenditures for which run into the 
millions of dollars each year. The 
wood-using industries require about 
$25,000,000 worth of high-grade ma- 
terial, and the wood consumed com- 
prises in round numbers 500,000 cords 
costing over three million dollars. This 
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makes the total expenditure for the 
wood requirements of the state each year 
about $58,000,000. 

Eventually, most of this may be pro- 
duced within the state; at least the 
round material and lower-grade prod- 
ucts, for there is an abundance of land 
not now in corn or other crops and not 
needed for pasture, which could and 
should be devoted to the growing of 
Such land is not $200- or $300- 
per-acre land. It is not rich, black, 
level, prairie soil, but eroded farm land, 
over-flow areas along the streams, bluff 
land and islands along the Mississippi 
and Missouri rivers, lake shores, stony 
and gravelly patches formerly glaci- 
ated; coal lands and parcels cut off by 
ditches or wet places. Estimates place 
the total area of such lands in Iowa be- 
tween 2,000,000 and 2,500,000 acres. 
All of the other central farming states 
list such areas in the millions of acres. 
One county in the eastern part of the 
state contains no less than 72,000 acres 
of non-arable land and another, 55,720 
acres. This is listed as wasteland, and 
it lies in the very heart of the corn-belt. 

One of the southern Iowa counties 
has two townships out of the sixteen so 
badly eroded and so infested with weed 
grasses that nothing but trees will make 


trees. 


acrop. They are utterly unsuitable for 
grazing. In Indiana are several coun- 
ties of worn out and badly eroding land 
so poor that one may travel for miles 
without seeing a single farm. This is 
facetiously spoken of as the Great In- 
diana Desert. There is but one farmer 
in one township, whose only cash in- 
come is derived from driving his own 
children to and from school, and they 
are the only children in that school. 
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Afforestation would put the waste lands 
to work, preventing their further de- 
struction, and would provide income- 
bearing capital. 

Those who do not believe that an 
acute forest problem exists in the cen- 
tral farming states have but to turn to 
the Sherman repoyt_ on the Protection 
of the Mississippi Watersheds and their 
Influence on Flood Prevention, 1927, in 
which it is stated that Iowa has 17,457 
square miles of land in the critical 
column, Missouri, 15,844, and Illinois, 
12,598 square miles. Sherman states: 
“The most difficult part of the forest 
problem in the Mississippi drainage is 
that having to do with 115,000 square 
miles of the forest land in farms and 
in regions primarily agricultural. The 
problem is exceedingly complex, the 
land is within the absolute control of 
millions of individual independent farm 
owners who are usually unaware that 
other interests may be injured if the 
hillside forests are over-grazed, burned 
or cleared off; * * * * * and the fact of 
excessive soil erosion from farms is as 
conspicuous in every report on a drain- 
age unit including considerable quanti- 
ties of farm lands that it becomes an 
outstanding finding of this study”. 

To trained foresters there is naturally 
no need to emphasize the relation of for- 
ests to streamflow, run-off and water 
tables underlying arable land. In these 
central states the last twenty-five years 
have witnessed untold stream straighten- 
ing and lake drainage projects most of 


which have been followed by baneful | 


It is not difficult to find 
farmers who admit that their wells must 
be sunk deeper from year to year fol- 
lowing extensive tiling and stream- 


consequences. 
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straightening projects. For stream 
straightening hastens the exit of water 
from the territory, deepens the main 
channel as well as the lateral erosion 
gullies, causes intermittent water flow 
disastrous to fish and animal life and 
lowers the water table under farm land, 
while the detritus carried down-river by 
the straightened streams clogs many of 
the lower channels, causing the water to 
rise to abnormally high levels. 

Lake drainage has also become an ob- 
session with many people in the central 
agricultural states. Most of these com- 
pleted projects have not justified them- 
selves, mainly because the land is 
“dead”. Having been inundated for 
ages, it is either strongly chemical or 
lacking proper aeration and bacterial 
life. These drained lake beds are use- 
less for pasture and in most cases re- 
main unsightly mud flats. The drain- 
age furthermore lowers the water table 
and destroys feeding and breeding 
grounds for water animals, migratory 
and insectivorous birds. Such natural 
lakes when left undrained, remain im- 
portant beauty spots and recreational 
areas and become valuable for hunting 
grounds because they invariably teem 
with animal life. They are invaluable 
as camp sites for Boy Scouts, Girl Re- 
serves and outing resorts for people who 
have neither the time nor the means to 
do their vacationing in the National 
Parks. Jowa has no less than ninety 
lakes. 

In these relatively flat and expansive 
windswept states where the biting bliz- 
zards descend from the north and where 
blighting hot winds sweep in from the 
southwest in summer, man, stock and 
crops profit greatly from well-planted 
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shelterbelts—evergreen trees planted 
fairly close to the dwellings and farm 
yards for winter protection, and from 
windbreaks of hardwood species along 
roads and fences to shield the crops 
from summer drought and excessive 
evaporation. In actual cash it is con- 
sidered that a good shelterbelt is worth 
five dollars more per head per year, 
measured in increased beef production. 

As the conditions now are, thousands 
of farmers need these windbreaks and 
shelterbelts. The early settlers were 
fully aware of it and planted cotton- 
woods, willow, boxelder, and _ soft 
maple, for these trees were readily 
available at the time of first settlement 
when evergreens were not obtainable. 
But the early shelterbelts are now old 
and ragged and in need of replacement. 
In the northern and western parts of the 
corn-belt states, skirting the periphery 
of the prairies of the Great Plains on 
the western edge of natural tree-growth, 
the need for shelterbelts or windbreaks 
is acute, and there, all such plantations 
are indispensable. They are then 
usually in the form of a combination 
woodlot and shelterbelt—the central 
rows, of hardwoods, devoted to fence 
posts and fuel production, and the outer 
rows, usually of conifers, more widely 
spaced, for wind obstruction. When it 
is remembered that one of these central 
states has 214,000 farms and that each 
farm needs a woodlot and shelterbelt or 
a combination of these, the number of 
trees needed mounts into huge figures. 

What shall be said for the trees suit- 
able for this region? We find here the 
meeting ground of most eastern, north- 
ern, and central hardwoods,—black wal- 
nut and hard maple, tulip tree and bass- 
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wood, red oak and the most valuable 
hickories. There is not an evergreen 
tree in the northern states which will not 
thrive here and grow faster than in its 
native haunts. White pine, northern 
white cedar, Norway pine, and jack pine 
rub elbows with luxuriant western yel- 
low pine, Black Hills spruce, Douglas 
fir and concolor fir. Even Asiatic coni- 
fers show considerable promise. 

Much need not be said about the 
climate. A growing season of from 180 
to 200 days and a well-distributed pre- 
cipitation of forty inches, makes the 
climate suitable for hardwoods and ever- 
greens alike. The long growing season, 
the favorable temperature, and the ab- 
sence of prolonged droughts are fac- 
tors contributing greatly toward rapid 
growth of timber. 

The present natural forest area in the 
state of Iowa is close to 1,800,000 acres. 
This is made up entirely of “native 
woodlot”, by which it is distinguished 
from planted woodlots. These natural 
areas have been heavily culled of their 
most valuable species, white oak, black 
walnut, white ash, hickory, but the less 
desirable trees,—soft maple, elm, syca- 
more, honey locust, and others—now 
predominate. Besides, practically all of 
this natural forest land is heavily grazed 
by cattle so that restocking is conspicu- 
ous for its total absence. Forestry must 
come to the rescue of these neglected 
woods by excluding stock, harvesting 
defective trees and natural or artificial 
reforestation according to local circum- 
stances. 

But the greatest promise for forestry 
in the corn-belt resides in the planting 
of new woodlots, and, as previously 
stated, necessity and opportunity invite 
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the planter of trees. There are many 
examples of unusually rapid growth 
from plantations. Carolina cottonwood, 
planted on bottomlands subject to over- 
flow, has attained a height of 75 feet and 
a diameter of 16 inches in 16 years. 
When creosoted by the open-tank meth- 
od on the farm this species can be used 
for fence posts and will extend their 
service to twenty years. Lumber has 
already been sawn in several locations 
from planted cottonwood, black walnut, 
soft maple and white pine. Black wal- 
nut is without doubt the most valuable 
timber tree in the United States. A truck 
load of such logs can be sold anywhere 
in the state and at any time. 

Given the climate, fertile soil, and 
valuable species it will readily be under- 
stood that these central corn-belt states 
will be in a position to produce a well- 
nigh infinite variety of woody products. 
The farmer needs the trees and he must 
be convinced of it. It is with him and 
trees as it is with a man who builds a 
house; he could rent much cheaper but 
still he builds one. There are many 
things in life which we need and can- 
not do without, or which do not pay 
in cold cash or compound interest, yet 
upon which we continue to spend money. 
The farmer may not think that money 
laid out in planting trees on his farm 
will bring in satisfactory returns, but 
he cannot afford to keep his money in 
the bank and let his farm go to ruin. 

The question naturally arises: how 
may we best sell forestry to the farmer? 
Interest returns on money spent on for- 
est planting will be forthcoming as well 
here as anywhere, but to most farmers 
this is not an alluring proposition. We 
must sell forestry first of all by preach- 
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ing and showing all of the other benefits, 
which the farmer. does not or may not 
appreciate, and which have been enu- 
-merated above. County agents should, 
above all, be strongly forestry-minded 
men, forcible, and able to put forestry 
over to the land owner. Every growing 
boy and girl in the grades, high schools 
and colleges should be exposed to a 
vigorous and contagious forestry edu- 
cational campaign, by the installation 
of farm forestry courses, essay and prize 
contests in the various outdoor activities 
of which forestry is a vital part. There 
must be no letting up of aggressive ex- 
tension programs, backed up by ener- 
getic leaders, and there must be more 
and more demonstration areas and a 
continual use of the press. State nurs- 
eries should be established wherever 
they are lacking and the output of plant- 
ing stock greatly increased. Grazing and 
fire must be eliminated from the woods. 
Taxation should be adjusted in all the 
states in order to exempt young timber 
or relieve it from too heavy a burden. 

It may be readily understood that 
when real forestry comes to the corn- 
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belt states, it will be of an intensive 
kind. The holdings will be relatively 
small and therefore more closely super- 
vised, and they will be better adminis- 
tered. Cleanings, thinnings and prun- 
ings will be the accepted practice; rota- 
tions will be shorter than in the moun- 
tainous areas because of more rapid 
growth and closer utilization because of 
demands for much small timber as posts, 
ties, mining props, fuelwood, etc. 

The plantations will be spaced more 
rigorously in accordance with the soil, 
product, rate of growth and manage- 
ment than is possible on large and less 
accessible tracts, and there will come 
about a very close allocation of the 
species in conformity to soil, local needs 
and markets. This intensive practice 
will be favored by nearness to market 
or railroads, and by negligible outlay 
for permanent logging improvements. 

That forestry, and a very intensive 
kind of forestry, will come to these cen- 
tral corn-belt farms, no one with a clear 
understanding of their intrinsic needs 
and possibilities can doubt. 


A METHOD OF ACCURATE HEIGHT MEASUREMENT FOR 
FOREST TREES 


By JOSEPH G. FALCONER 
Yale Forest School 


Before research studies of tree growth can be considered conclusive, the accuracy 

of measurements must be demonstrated. One measurement of a standing tree 

always difficult to obtain is height. The author describes a method for obtaining 
this dimension which he found correct within one per cent. 


HILE investigating forest vege- 
W tation types during the past 
season as a member of the Re- 

search Division of the Ontario Forest 
Service, the writer had occasion to meas- 
ure the heights of white pine (Pinus 
strobus) trees on sample plots. An 
Abney level, equipped with an arc 
graduated in percentage intervals was 
used to take height readings from two 
or more different points on the ground. 
It was not uncommon to find a height 
variation of from 2 to 10 feet for the 
same tree when the calculations were 
made from readings taken from differ- 
ent points. This inconsistency led to 
the more careful measurements on a 
number of standing trees, the distances 
being measured to one-tenth of a foot 
and corrected for slope. (Table 3.) 

The trees were selected on the follow- 
ing basis: 

1. Trees with good leaders, clearly 
visible. 

2. Straight trees. 

3. Trees that appeared vertical. 


From two to five readings were taken 
from different points and the calculated 
heights were averaged; the trees were 
then felled and measured. The tabu- 
lated measurements are recorded in 


Table 1. 


TABLE 1 
RECORD OF MEASUREMENTS AND ERRORS 


Height measurement Measured length of 


of the same 
standing trees tree when felled Error 
Feet Feet Feet 
105 107.9 —2.9 
97 102.0 —5.0 
96 103.5 I) 
93 98.7 —5.7 
109 112.2 One 
109 112.0 3.0 


(Average error per tree is 4.55 feet.) 


In the Table 1 data, the calculated 
tree heights were in each case, less than 
the actual measured tree length. The 
reason for this error being constantly 
negative (as was found later) was that 
an observation position was avoided if 
the tree appeared to lean toward the ob- 
server at that position. 

In reviewing permanent sample plot 
data the writer also found wide dis- 
crepancies and variations in a large 
percentage of the tabulated tree heights. 
In fact, some heights taken at five-year 
intervals appeared to have decreased, 
others to have increased beyond propor- 
tion, while very few trees from the rec- 
ords at hand appeared to have a normal 
increase in height growth. Krauch (5) 
reports, that new measurements of tree 
heights on sample plots in many in- 
stances were lower than those secured 
five years previously. Accurate heights 
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are less essential in rough cruising than 
in research. It is quite evident that if 
forest research, based upon recorded 
data, is to be conclusive the basis must 
be accurate within reasonable limits, 
which may be described by statistics. 
Furthermore, a more accurate deter- 
mination of height is necessary than that 
furnished by the method usually em- 
ployed if tree heights are to be used as 
an index of site quality, and if different 
sites are to be separated on a basis of 
10-foot height intervals—perhaps even 
5 feet (2). 

Simmons (7) states that the measure- 
ment of standing trees by means of in- 
struments is based upon one of two 
principles, either: 

a. the geometrical properties of simi- 
lar triangles, or, 

b. the trigonometrical properties of 
angles, between which there is really no 
essential difference, since in either case 
a measured distance is used in the calcu- 
lation. Because of this fact an analysis 
of errors in the measurements of tree 
heights has a general application. 


In addition to the general errors in 
measuring the height of vertical trees, 
which is very effectively treated by 
Graves (3) and Chapman (1), the fol- 


lowing should be considered: 


The observer may be either too near 
or too remote from the tree. An error 
of one degree in reading the height-mea- 
surement instrument, causes a greater 
percentage of error in the calculated 
tree height as compared to the true 
height, when the angle subtended at the 
observer by the intersection of the lines 
from the top and the base of the tree 
is either greater or less than 45 degrees. 
For example, if the observer is con- 
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stantly reading one degree too low, 
then, if the tree is 100 feet high and the 
observer is 100 feet from the tree, he 
would read an angle of 44° instead of 
45°. From this reading the calculated 
tree height is 100 x tangent 44° = 
96.57 feet, or an error of 3.43 per cent. 
If the observer stands at a distance of 
50 feet from the tree, he would read an 
angle of 62° 27’ instead of 63° 27’. The 
calculated tree height from this reading 
is 50 x tangent 62° 27’ = 95.85 feet, or 
an error of 4.15 per cent. If the ob- 
server stands at a distance of 200 feet 
from the tree he would read an angle of 
25° 30’ instead of 26° 30’. The calcu- 
lated tree height from this reading is 
200 x tangent 25° 30’ = 95.61 feet or 


_an error of 4.39 per cent. 


In the case of a leaning tree addi- 
tional errors may arise: 

1. When the position of the observer 
is parallel to the lean of the tree and 
the tree leans: 

a. Away from the observer. 
b. Toward the observer. 

2. When the observer is in any other 
position than parallel to the lean of the 
tree. 


Chapman (5, Pa. 245) and Graves 
(3, Pa. 149) state that a leaning tree 
should be measured from a position at 
right angles to the vertical plane of the 
tree, the objective being to arrive at an 
accurately measured distance. 

Krauch (5) states that readings taken 
from different points are not the same 
for the reason that the horizontal dis- 
tances are different, when the top of the 
tree is considered. The condition which 
is most apt to cause a discrepancy be- 
tween two sets of readings is the variance 
of the tree from a vertical position. This 
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condition is not readily perceived with- 
out the use of a plumb line, but the 
fact is that there are very few trees 
which stand absolutely vertical. In gen- 
eral, I found that the error in measuring 
the height of leaning trees is directly 
dependent upon the measured distance 
used in the calculation of the tree height. 
It is difficult for the naked eye to detect 
a lean of three feet or less on a tree 
in the 100-foot height class. Further- 
more, over one half of the trees mea- 
sured for height, after using the prin- 
ciple outlined below were found to have 
a lean of three feet or more from the 
vertical plane. 

The incorrect location or choice of 
the point to which the measurement for 
distance is taken is the only common 
and continued source of error in mea- 
suring the height of leaning trees. The 
error is due, not to the actual chainage 
of the distance, but in the location of 
the point to which the distance is mea- 
sured. The distance can be accurately 
measured only when the point is located 
on the ground vertically below the tip 
of the tree. This point lies on the inter- 
section line of two vertical planes at 
right angles to one another which pass 
through the tip of the tree. 

In actual field practice, a plumb bob, 
an increment borer or some other con- 
venient heavy object that will hang ver- 
tically if suspended by a string may be 
used for the location of the desired 
intersection point. Surveying transits! 
may be used if absolute accuracy is de- 
sired, but are usually not practical for 


ordinary field work. The following field 
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method is recommended: to obtain the 
vertical height of a tree: 

a. Use two plumb lines from 4 to 6 
foot long. Have one man handle each 
plumb line and a third party locate the 
desired point. 

b. Govern the location of the two ob- 
servers with the.plumb lines as follows: 

1. One observer parallel to the lean 
of the tree, with the tree leaning toward 
him and the other at right angles to 
the lean of the tree. The angle sub- 
tended by the two observers below the 
tip of the tree should be as near as 
practical to 90 degrees, because varia- 
tion either way from 90 degrees will 
decrease the accuracy with which the 
intersection point may be located. 

2. Maintain good visibility for each 
observer to the tip and the base of the 
tree—preferably a point about 6 feet 
above the ground level. 

c. Have each observer, sight or line 
in the plumb line string with the tip 
of the tree. They now direct the ground 
location of the intersection point of the 
vertical planes that pass through the 
tip of the tree and plumb lines. 

This point is vertically below the tip 
of the tree. Irrespective of where the 
readings are taken, if this be the point 
to which the horizontal distance is mea- 
sured or calculated, the height of the 
tree will be the same to all observers, 
within the limits of personal accuracy 
and the precision of the instrument in 
use. 

This method was checked by mea- 
suring the trees after they were felled 
and the results in Table 2 were obtained: 


*Carefully adjusted transits, if located according to the same conditions as stated for ob- 
servers in this paper, may be used when very accurate results are desired, for the location of the 
intersection points of the desired vertical planes. The transit telescopes may be used to locate 
the vertical planes, by simply revolving these on their horizontal axis. Gj 
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TABLE 2 


RECORD OF MEASUREMENTS AND ERRORS 
ACCORDING TO NEW METHOD 


Height measurement Measured length of 
: of the same 
standing trees tree when felled Error 


Feet Feet Feet 

105.00 105.50 —O0.5 
99.30 97.70 +1.7 

94.50 93.50 +1.0 

105.00 105.00 0.0 
89.40 89.50 —0.1 


(Average error per tree is 0.64 feet.) 


The following suggestions may be 
useful in field work: 

The time required for the procedure 
is minimized when the angular readings 
are taken and the distances measured 
from the same point and at the same 
time as the location of the intersection 
point of the planes. 

When only two men are available, 
one plane can be temporarily located 
by using tall stakes, especially when 
the forest cover is dense. The inter- 
section point of the second plane with 
the one temporarily located either is 
‘on the line between the two stakes or 
on an extension of this line. 


The length of time may be shortened, 
when the timber is devoid of under- 
brush, by placing stakes about 10 feet 
long, longitudinally on the ground in 
the horizontal projection of the vertical 
planes at the base of the tree (6). This 
method is not recommended unless the 
ground is free from underbrush and 
other obstructions that interfere with 
the accurate location of the stakes. 


The top of a stake equal in height 
to that of the observer’s eye has a 
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decided advantage, as compared to the 
base of the tree if it be used as a sight- 
ing point (4). (This additional height 
must be added when calculating the tree 
height.) Such a point is more readily 
visible than the base of a tree and is 
usually more definite; also, the direct 
reading is the degree or percentage 
inclination from the observer to the 
point in question. The slope correction 
can be made directly from this reading 
by the use of Tracy (8) if the reading 
is taken in degrees; if the reading is 
taken in per cent, Table 3 is compiled 
from natural trigonometrical functions 
of angles and is very convenient be- 
cause it reduces inclined measured dis- 
tances, as measured in 100-foot units, 
to a horizontal distance for each per- 
centage interval, from one to thirty-six 
inclusive. It may be used in conjunc- 
tion, either with a slide-rule, or with a 
calculating machine. 


In permanent sample plot work, or 
where the total length of the tree is 
desired, it is advisable to record the 
distance from the center of the tree base 
to the intersection point of the planes 
used for the horizontal measurement. 
It is common practice to neglect a lean 
of less than 5 per cent, because the 
correction is practically negligible— 
being only 0.125 feet (Table 3) per 
100-foot inclined distance. If it is de- 
sirable to correct the calculated vertical 
height by conversion to the total length 
then Table 3 is convenient, i.e., if a 
tree with a vertical height of 90 feet 
has a lean of 9 feet, this is equivalent 
to a 10-per-cent lean. The total length 
is then 90 divided by 99.503 (see 
Table 3—opposite 10 per cent) equals 
90.449 feet. 
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TABLE 3 


REDUCTION OF INCLINED DISTANCES TO THE 
HORIZONTAL 


Inclined distance=100 feet 


Slope reading Horizontal 
Per cent gradient Correction distance 

1 0.005 99.995 

2 0.011 99.989 

3 0.045 99.955 

4 0.081 99.919 

5 0.125 99.875 

6 0.179 99.821 

fli 0.244 99.756 

8 0.318 99.682 

9 0.403 99.597 
10 0.497 99.503 
ll 0.601 99.399 
12 0.714 99.286 
13 0.835 99.165 
14 0.965 99.035 
15 1.107 98.893 
16 1,256 98.744 
Lig? 1,415 98,585 
18 1,582 98.418 
19 1,757 98.243 
20 1,941 98.059 
21 2.135 97.865 
22 2,336 97.664 
23 2.544 07.456 
24 2.760 97.240 
25 2.986 97.014 
26 3.217 96.783 
27 3.456 96.544 
28 3.703 96.297 
29 3.597 96.043 
30 4.218 95.782 
31 4.484 95.516 
32 4.757 95.243 
33 5.037 94.963 
34 5.322 94.678 
35 5.614 94.386 
36 5.912 94.088 

CoNncLusIONsS 


in the case of trees within the 100-foot 
height class. 

The average error per tree, by the use 
of this method was reduced to approxi- 
mately one-eighth of the error found by 
using the method generally employed. 
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THE STOCKED-QUADRAT METHOD OF SAMPLING 
REPRODUCTION STANDS 


By I. T. HAIG 
Northern Rocky Mountain Forest Experiment Station, Missoula, Montana 


The launching of the nation-wide forest survey directs considerable interest to rapid 

and accurate methods of sampling reproduction stands. The method here described 

is based on a small unit of such size as will be fully stocked by one seedling or tree 

at maturity. While the method has been in use nearly a decade, the fundamental 

reasoning with regard to the determination of the size of the unit has not been 
given expression heretofore. 


shown among foresters of late 

regarding the methods of sam- 
pling reproduction stands to determine 
the degree of stocking or proportion of 
total area being fully utilized by the 
reproduction. This subject has been 
under discussion for five years or more 
in the Northern Rocky Mountain re- 
gion in connection with the examination 
of reproduction on national forest cut- 
tings, and on private cut-over lands 
which are being considered for pur- 
chase by the government. More re- 
cently it has arisen in connection with 
the nation-wide forest survey, one phase 
of which entails the classification of cut- 
over lands and burns according to de- 
gree of stocking; for example, as de- 
vastated, poorly; partially- and well- 
stocked. Because of the nation-wide 
scope of this work, it is believed that 
the methods used in the Northern 
Rocky Mountain region for sampling 
reproduction stands and the reasoning 
on which these methods are based might 
be of interest to the profession at large. 


teen: interest has been 


The system used, the stocked-quadrat 


method,’ is based on the assumption 
that if a given area is divided into 
squares of such a size that one estab- 
lished seedling or tree per square will 
fully stock the square at maturity, then 
the percentage of units so stocked, re- 
gardless of total number of seedlings 
per acre, indicates the proportion of 
land being utilized by tree growth. The 
method was first employed in this re- 
gion as early as 192] in a transect study 
of cut-over areas conducted by W. C. 
Lowdermilk.? Lowdermilk discovered 
early in this work that the extent of re- 
stocking is more influenced by distribu- 
tion of seedlings than by their number. 
This is particularly true in the dense 
stands characteristic of the western 
white pine type in which the number of 
seedlings per acre might appear to be 
very satisfactory and yet a considerable 
part of the area might be entirely bare 
due to uneven and patchy distribution 
of the seedlings and residual trees pre- 
sent. Conditions on each cut-over area, 
therefore, were expressed not in total 
number of seedlings per acre, but in 
percentage of mil-acres stocked, the mil- 


1A good descriptive term for the method recently coined by T. T. Munger. 
2A Unit of Area as a Unit of Restocking. W.C. Lowdermilk. Applied Forestry Notes, No. 


17, U. S. Forest Service, Missoula, Mont. 
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acre or 6.6-foot square having been the 
field unit decided upon at this time. 


This procedure was followed in later 
years and in 1926, when the Regional 
Forester started an intensive inventory 
of growth conditions on national forest 
cut-over areas in Montana and northern 
Idaho, total number of seedlings was 
ignored entirely and the percentage of 
mil-acre stocked with at least one seed- 
ling or residual tree was taken as the 
criterion by which the success or failure 
of the cutting was judged. In this work 
a series of strips were run across the 
cut-over area at definite intervals, each 
strip consisting of a contiguous series 
of 6.6-foot or mil-acre squares. The 
estimator simply recorded each square 
as stocked or non-stocked and in ex- 
pressing reproduction conditions on a 
given area merely stated the percentage 
of mil acres occupied by seedling repro- 
duction or residual trees. 


When this work was started there was 
considerable discussion about the size 
of unit to be employed. The mil-acre 
was finally adopted because of its con- 
venience in field use and office compila- 
tions, but it was regarded by many for- 
esters as too small a unit to require one 
seedling per square or a minimum of 
1000 seedlings per acre for perfect 
stocking and the Regional Forester’s 
office decided that any area with forty 
per cent or more of the mil-acres stocked 
would be considered in excellent con- 
dition. The writer, working at this time 
on reproduction studies conducted by 
the Northern Rocky Mountain Experi- 
ment Station, felt that either this per- 
centage figure was too low to set as a 
measure of good silvicultural practice, 
as reflected by reproduction conditions 
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after logging, or that the mil-acre unit 
on which it was based gave a distorted 
picture of timber sale conditions. Cer- 
tainly any silvicultural method that 
might leave a maximum of 60 per cent 
of the area blank could not be con- 
sidered satisfactory. On the other hand, 
if forty per cent or more of units as 
small as mil-acres were occupied by 
seedlings, it could be reasonably con- 
tended that the seedlings would in time 
encroach on the surrounding blank 
areas to a very material extent, and 
thus produce at maturity a satisfactory 
degree of stocking. This thought 
pointed to the desirability of selecting 
a unit of larger size. Starting with the 
premise that the size of the unit adopted 
must be such that one established seed- 
ling per square would give full yields 
at maturity the line of reasoning used 
was somewhat as follows: Theoreti- 
cally, the widest distribution under 
which it would be possible to obtain 
complete stocking at maturity would 
be a distribution in which each tree was 
provided throughout life, i.e., to rota- 
tion age, with the maximum growing 
space needed. This condition does not 
occur, of course, under actual forest 
conditions, but it is approximated in the 
growth of dominant and perhaps co- 
dominant trees that have been through- 
out their life least affected by the com- 
petition of their neighbors. The best 
measure we have, therefore, of the maxi- 
mum space that can be effectively util- 
ized by forest trees is illustrated by the 
space utilized by the trees of the domi- 
nant stand. 
(Site Index 60) in the western white 
pine type, the yield tables show 153 
such trees per acre (including both 


For average good sites — 
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ominants and codominants) at the ap- 
roximate rotation age of 120 years. 
his number embodies practically all 
ees 13 inches in diameter and up. But 
1ese individuals growing at about the 
laximum rate for trees under forest 
onditions and practically affording a 
losed canopy at rotation age still fail 
) fully utilize the site, for they contain 
nly 84 per cent of the total board-foot 
olume which it is possible to produce 
t this age-site in fully stocked stands. 
his indicates that more trees—or 
ather closer spacing—are necessary to 
cach full board-foot yields at rotation 
ze. The western white pine tables 
10w that when such full yields are 
zached there are about 290 trees per 
cre 7 inches in diameter and up. Each 
f these trees occupies about 150 square 
et or a 12.5-foot square. It seems 
gical to reason, therefore, that if 
ands of western white pine reproduc- 
on contain at least one established 
sedling, sapling or pole per 12- or 13- 
ot square, it would be quite possible 
yr this stand to produce full board-foot 
plumes at rotation age. Seedlings at 
ore frequent intervals might be de- 
rable for quality production and to 
rotect more thoroughly the site from 
eterioration by exposure, but they 
ould not be absolutely necessary to as- 
ire full stocking at rotation age. On 
ie other hand, it seems quite possible 
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that seedlings distributed at greater in- 
tervals will never be able to utilize the 
entire area and hence produce full 
yields. Accordingly, the four-mil-acre 
or 13.2-foot square was adopted as a 
good convenient field unit with which to 
measure the degree of stocking in the 
western white pine type. This unit 
is now being employed in cut-over 
area studies and land-exchange work 
throughout Region 1 of the Forest Ser- 
vice. 

The four-mil-acre unit is directly ap- 
plicable, of course, only on average 
sites throughout the western white pine 
type. But when yield tables are avail- 
able, the same method of reasoning can 
be utilized in working out the proper 
size of unit for other types and sites. 
For example, Behre’s yield tables for 
western yellow pine show that on an 
approximately average site (Site Index 
80) there are about 180 trees per acre 
at rotation age large enough to contain 
some board-foot volume. Each tree 
occupies about 242 square feet or a 15.5- 
foot square. It would appear, therefore, 
that a unit of approximately this size 
should be used in determining the de- 
gree of stocking in reproduction stands 
of western yellow pine. The proper 
size of unit for other types and sites can 
be worked out in similar fashion where- 
ever yield and stand table figures are 
available. 


A MATHEMATICAL APPROACH TO FOREST TAXATION* 
By DANIEL PINGREE 


Assistant Forest Economist, U. S. Forest Taxation Inquiry, New Haven, Conn. 


In this article the author develops formulae for determining tax ratios under several 
conditions, and with them compares deferred-yield and sustained-yield forests and 
shows the influence upon the financial set-up of changes insinterest and tax rates, 
the introduction of a yield tax and a separate bare-land tax, and other factors. 


HE PROPERTY TAX is, or found by discounting all expected ne 
should be, based on value, and incomes after taxes at an annual interes 
value is, or should be, based on rate p. 


present and expected income. Neither é : : 
. P ‘ ; 4. An income Y is received from th 
of these relationships holds strictly in 

: forest at the end of every n years, n 
practice, but for the purpose of a mathe- 


ing a positive integer, and Y the gr 


matical analysis, let us assume for the 
moment that they do hold. We have, 
then, the following definitions and as- 


stumpage yield minus the expen 
other than taxes connected with selling 


sumptions: the stumpage. 


1. “Income” means expected net in- 5. The sum of the taxes compound 


come before taxes and is assumed to ac- the p interest rate to the end of 


crue as of the end of the year in which ™™°O™° period, n, is termed X. 


received. It is money rather than psy- The problem:'To, find the raGoues 


chic income. : 
to Y, called the “tax ratio.” 


Solution: The value at the being 


of an income period is, by definition: 


2. “Taxes” mean property taxes lev- 
ied annually at a rate 7 on the value as 
of the beginning of each year, the taxes 


beidespavableaihe-coltonihe a the sum of all future net incomes dis 


counted at the interest rate p, or in sym 
3. The “value” (called V) may be _ bols: 


*This article presents some of the tentative results of investigations being carried out by the 
Forest Taxation Inquiry, and is published here by the permission of the Director, Professor Free 
R. Fairchild. Acknowledgment is rendered to Professor Fairchild and to Professor Irving Fishex 
for the foundation of the mathematical presentation used here. Professor Fisher discussed the 
theory of the property tax in general terms in his “Nature of Capital and Income” published in 
1906, and Professor Fairchild the theory of the property and other taxes in relation to forests in 
his “7 axation of Timber Lands,” published in 1909 in the Report of the National Conservation 
Commission. As to the present article, however, the author takes responsibility for the initia. 
assumptions, the mathematical processes involved, and the conclusions reached. 
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Y—X Y—X Y—Xx 
Ce Se Se 
(1+p)" (1+p)™ (1+p)™ 
1 
pene eee ee 
_ Y-x Q+-p)™ 
(1+p)" 1 
(1+p:p)” 


The limit of V: as k approaches infinity is 


Sout 1 1 oe 
S(1+-p)* ee » since the term eS disappears as k approaches 
oe (1+p)* 
Y—X 


infinity. Simplifying, ¥yi=—-—. 
(1+p)"—1 


The value at the beginning of the second year equals V; plus one year’s interest and taxes, or: 


(Y—X) (1+p+r) 
V: = Vi (14+p+r) = ———_———. The first year’s taxes must be added to the 
c1SFp) "2 


value since these taxes constitute an additional investment made in the property. 


Similarly, the value at the beginning of the third year equals V2 plus one year’s interest and 
faxes, OF: 


(Y—X) (1+p+r)? 


(1) Vs = V2 (1+-p+ r) = ————————, ete. 
(1+p)"—1 
Y—X 
Since the tax equals the tax rate, r, times the value, the first year’s tax = r ———_————_,, 
(1+p)*—1 
(Y—X) (1+p+r) 
the second year’s tax = r --———_————, ett, and the first year’s tax, payable at the end 


(1+p)*—1 


»f the year, must be compounded annually at the interest rate p for n—1 years to obtain its 
value at the end of the income period. At the end of the income period, then, it equals 


(Y—X) (1+p)** 


-_________, The second year’s tax must be compounded for n—2 years, and it 


(1+p)*—1 


»quals, at the end of the income period: 
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(Y—X) (1+-p+-r) (1+p)"” 
Pena 2: Die dee Set 


(1+p)"—1 
Y—X n-1 . 
AS ( (1+-p)*7-+ (1+-p-+r) (14+p)"?+-—___— _+(1+p+r) ) = 
(1+p)—1 
r(Y¥—X) (14+p)"7 1+p+r z ( nua r(Y—X) ates 
—_—___—_-| 1+——__+ : ——— = a 
(1+p)*—1 1+p 1+p (1+p)*—1 
; Es “ | 
ALi p r(¥—X)(1+p)** ( (1+p)*—(1+p-+r)* ) | 
re ere ——_——_—-__ tums [an Se ee = 
1+p+r (14-p)*—1 —r (1+p)”" 
1— ~--——- | 
1+p 
(Y—X)"E(.-Fp-+r)"— (1. +p)"} 
romans: 
(1+p)"—1 
X  (1+p+r)"—(1+p)* 


X((1+p)*—1+ (1+-p+r)*—(1+p)*J=YI(1+p+r)*—(1+p)"J, or = 


Carrying out the division indicated (i.e., dividing the numerator by [(1+p+r)*—1]: 


Formula 1. 

(1+p)"—1 

(1+p+r)"—1 

This ratio of X to Y (the tax ratio) 
in Formula 1 represents the percentage 
of income absorbed by taxes. Since p 
and r signify the interest and tax rates, 
respectively, they are both positive 
quantities, and the fraction on the right 
of Formula 1 obviously decreases as n 
increases. Therefore, the entire right 
hand side of the equation increases as 
n increases, though no matter how high 
n becomes, the tax ratio can never ex- 
ceed unity. In other words, the per- 
centage of income absorbed by taxes 
increases the longer the period of wait- 
ing between timber crops, but it never 
can exceed 100 per cent under the as- 
sumptions given. 


The tax ratio=1— 


*Fisher, Irving: The nature of capital and income, pp. 249-254, 1906. 
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, etc. The sum of all these quantities is: 


(1+p+r)*—1 


r 
p+ 
n=l. That is, when the forest is on! 
sustained yield, the same income being 
received annually, the tax ratio equals 
the tax rate divided by the sum of the 
tax and interest rates. If, for example, 
the tax rate is 14 mills and the interest 


rate 5 per cent, the tax ratio is 22 per 
cent. 


The minimum tax ratio is when 


i 


An increase in n increases the tax ra-- 
tio. If n=50 years, for instance, the } 
tax ratio becomes 51 per cent, well over} 
twice as much as in the case of the sus- 
tained yield forest. This is the reason} 
for saying that the general property tax, | 
in theory, discriminates against wealth| 
which is appreciating in value. Im- 
mature forests not on sustained annual} 


Fairchild, Fred R.: Taxation of timber lands, Report of National Conservation Commission, 


Vol. II, pp. 611-615, 1909. 
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jeld generally fall, of course, in the 
lass of wealth which is appreciating in 
alue. Mature forests, however, if 
hese are rapidly being cut, fall in the 
lass of wealth which is depreciating in 
alue, and here the forests are favored 
yy the property tax, as will be shown 
n Formula 2. The general property 
ax in theory, therefore, encourages the 
mining” of timber and discourages the 
rowing of forest crops. 

To illustrate how the property tax 
avors merchantable timber which is 
eing cut, take a virgin forest in which 
utting is to be carried on for k years, 
it the end of which period all of the 
imber will have been removed and the 
mare land left, for all practical pur- 
poses, without appreciable value. The 
lefinitions and assumptions are the 
ame as in Formula 1, with the substi- 
ution of No. 4a for No. 4, and with 
he addition of No. 6: 


solution: 
d—rV>y 
Va 
1+p 
simplifying: (1+p) Vi+rVi=d, or Vi= 
Vy d—rVy-) 
And, = + 
1+p 1+p 
(+p) ViatrV xs= +d, or 
1+p+r 


d (14+ (1+p+r)] 


VS > ae 


(1+p+r)? 
Similarly, it may be shown that: 
d(1t(+tp-+r) + (1+p+r)‘I 
(1+-p+r)? 


k-2— 


, and 
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4a. From the virgin forest there is 
cut annually for & years a certain 
amount of material yielding a net in- 
come before taxes d, the end of the k 
year period seeing the total devastation 
of the forest, the land then having zero 
value. 


6. The value which the forest would 
have had at the beginning of the & year 
period if there had been no taxes is 
called W. 

Problem: To find the tax ratio, or 
what is the same thing, the ratio of the 
net diminishment in value at the begin- 
ning of the period due to future expect- 

Wi—V 71 


ed taxes to W;, or in symbols, 


Wi 
This is, of course, equivalent to 
Vi 
1—_—. 
W, 


by definition, the land having zero value at the end of the & year period. 


1-+p+r 


. Substituting for Vx and simplifying: 
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d(1+(1+p+r) +——+ (1+p+r)7] 


j= 
(1+-p-+-r) 
This may be simplified to: 
d{ (1+-p+r)**'—1] 


Se= . In particular: 
(1+-p+r)'* (p+r) 
d { (1+p+r)*—1] 
Vi=——_—____—___—_—, Qn the other hand, 
(1+-p+r)*(p+r) 
d 1 1 
Wi (he es ee eh 
1+p 1+p (1+p)*" 
d =) 
in p(1+p)** 
(1+p)*—1 
=d | —————_ } ._ Therefore: 
p (1+p)* 
Formula 2. 
Vi { (1+p+r)*—1] p(I+p)* 
The tax ratio, or 1— =] — eee 
Wi {[ (1+p+r)* (ptr) ] [ (i+p)*—1] 


If now, p and r be 5 per cent and 14 
mills, respectively, as under Formula 
1, and k be 50 years, the tax ratio is 18 
per cent. This compares with 22 per 
cent for the sustained and 51 per cent 
for the deferred yield forests under For- 
If the virgin forest had been 
entirely cut-over in only 20 years, the 
tax ratio would have been 11 per cent, 
still further emphasizing the tax advan- 
tages of cutting a forest rather than of 
holding it for growth. 

The tax ratios for different tax rates 
are shown for the three kinds of forests 
in Figure 1. The word “destruction” is 
used advisedly in this figure to describe 
what has happened all too often in 
America when virgin timber has been 
stripped from the land without proper 
care to secure a second crop. 


mula l. 
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Formulae | and 2 are thoroughly gen- 
eral under the definitions and assump | 
tions given. It might now be well top 
examine the usefulness in practice off 
these definitions and assumptions. 

First, psychic income was ignored 
and therefore neither of the formulaeé 
applies to resort property or to prop 
erty which for any reason has some sen-+ 
timental or prestige value to the owner.) 
In the case of such property, the prop 
erty tax gets at an element of tax-payingt 
ability which an ordinary income tax 
could not reach. 

In using the word “expected” in defin4) 
ing income, a definite purpose of own 
ership is assumed. Such a definite pur: 
pose of ownership does not exist in tha 
case of much forest land, and Formulaj 
1 does not apply to such land. The land! 
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nay be held for eventual sale to settlers 
or resorters or merely for whatever may 
‘turn up” sometime in the future. In 
neither case can the owner or the as- 
sessor relate the value in any intelli- 
yent way to future expected income. 

It is tacitly assumed that there are 
10 annual expenses other than taxes, no 
regeneration cost, and no thinnings. All 
of these factors can be brought into the 
fax ratio formula, but the result is na- 
turally rather complicated. It is not 
he purpose of this initial mathematical 
approach to forest taxation to get im- 
meshed with too complicated formulae, 
and so annual expenses other than taxes, 
regerenation costs, and thinnings are ig- 
nored. The inclusion of these factors 
would not change the fundamental con- 
clusion that the property tax theoreti- 


Solution: 
Van 


os 
1+p+r+u 


By definition, z= 


» or z=l1— 
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cally discriminates deferred 
yield forests. 

It is further assumed that the tax rate 
does not change. Of course, the tax rate 
frequently does change in actual prac- 
tice, and a formula will now be derived 
showing the effect of a change in tax 
rate upon the value of an immature for- 
est. The definitions and assumptions 
are the same as for Formula 1, with the 
addition of: 

7. The tax rate r is unexpectedly in- 
creased to r+-u at the end of q years, q 
being less than n, but not negative. 

8. The percentage drop in value 
caused by the tax rate increase is called 
z, the percentage being based, of course, 
on the value before the increase. 

Problem: To find z, using the rela- 
tionship shown in the proof of For- 
mula 1. 


against 


Var 1 


—___—____———., Vj, being the value just 
V(1+p+r+u) 


Va 
before the imposition of the additional tax and Vas: the value one year afterwards. Vqs1 is dis- 
counted one year by dividing by 1 plus the interest rate plus the tax rate. 


By analogy from (1) above 


r= 
(1+p)*—1 


(Y—X) (l+p+r)*! 


Substituting the value of X from Formula 1, we have, after simplifying: 


(1+p)"—1 
i ee 
(1+-p+r)"—1 
(1+p)"—1 
(1+p+r)** 
Or, —— 
(1+-p+r)"—1 


(1+-p-+-r) 


A similar formula holds for Vqs1 though here u must be added to p and r: 


(1+p+r+u)* 


a — 


(1+-p+r+u)"—1 
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Thus: 


(1+-p+r+u)* 
Y 


V.+1 
= l— 


z=]— 


(1+p+r+u) Vq 


(1+p+r)*°—1 


Simplifying, there results: 


Formula 3. 

[+p+r)"—1] (+p+rtu)s" 

(1+-p+r)*"'[(.+p+r+u)*—1] 

Assume that soon after the purchase 
of a forest the tax rate is unexpectedly 
increased from 10 to 14 mills, the in- 
terest rate being 5 per cent and the in- 
come period 50 years. Assume, further, 
that the tax rate increase occurs at the 
beginning of an income period. The de- 
crease in value is, then, according to 
Formula 3, 19 per cent. If the forest 
had been on sustained annual yield, 
however, the decrease in value would 
have been 7 per cent, only 37 per cent as 
much as in the case of the deferred yield 
forest. An unexpected increase in tax 
rates is, thus, much more serious for 
deferred than for sustained yield for- 
ests. 

Formula 3 applies just as well in case 
u is negative as it does in case wu is posi- 
tive. For negative values of u, z is nega- 
tive and measures the percentage in- 
crease in value of the forest, and it will 
be found that z is larger absolutely the 
longer the income period n. Deferred 
yield forests are thus favored more than 
sustained yield forests by a drop in tax 
rates. From actual experience in the 
United States, of course, tax rates are 
much more likely to rise than they are 
to drop. 
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(1+-p+r+u)"—1 


(1+p+r+u)** (14+p+r) 


Y 


Formula 3 also applies in case wu rep-) 
resents a change in interest rate rather | 
than a change in tax rate. An unex-) 
pected increase in interest rate decreases 


the value more in the case of a deferred 


yield than of a sustained yield forest. 


It has been shown that the property’ 
tax discourages rather than encourages 
forestry practice. Assume now that a 
pure yield tax were adopted in place of 
the present property tax as applied to 
forests. The pure yield tax is to be} 
based on the gross income, Y (we will | 
ignore the minor element of the cost off 
selling stumpage). If the yield tax rate# 
is s, then obviously: 


Formula 4. 


sY 


The tax ratio = 


Y 


Suppose that, in addition to the yiel d 
tax, a bare land tax were to be imposed 
at the rate r. The part of the taxes, 
X, due to the yield tax is sY. Eachi 
year’s bare land tax is 7V 1, whichi 


r(Y—X) 
equals: 

(bp) et 
annual taxes at the end of the income 
period is: 


The sum of these: 
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FY) 
(1+p)"—1 
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( 1+ (1+p)+(1+p)*+. +047") » OF, 


= (Y—X). 


r(Y—X) ( (1+p)"—1 ) r 
(1+p)*—1 P Pp 
Total taxes, X, are thus: 


X=s Y+ 


P 


Formula 5. 


sp+r 
The tax ratio = 


p+T 


If s were 20 per cent and p and r, as 
in previous examples, 5 per cent and 14 
mills, respectively, then the tax ratio 
would be 37.5 per cent, considerably 
less than in the case of a 14 mill rate 
applied against both bare land and 
trees, but with no yield tax (example 
under Formula 1). A yield tax of as 
much as 20 per cent, combined with the 
bare land tax, is thus, under the given 
assumptions, more favorable to a forest 
owner than the ordinary property tax 
at a 14 mill rate, over a 50-year income 
period. 


Formulae 4 and 5 do not contain n 


(Y—X), or (p+r) ¥=Y(sp+r), or 


and are thus independent of the income 
period. The methods of taxation de- 
scribed by these formulae do not, thus, 
tend to penalize long income periods. 
It was shown previously that methods 
of taxation described by Formulae 1-3 
most certainly do penalize long income 
periods. To the extent, then, that long 
income periods, and hence long rota- 
tions, are essential to the best forest 
practice, yield and bare land taxes are 
favorable to forestry. 

Formula 5 applies to cases which 
combine a yield tax with an exemption 
of trees from the property tax. In a 
number of states, however, a yield tax 
is combined with a specific tax of so 
much per acre on forest land. The tax 
ratio in such states obviously varies with 
the yield per acre, the ratio being high 
for a low yield and vice versa. 


If t is the specific tax, then the part of the taxes due to ¢ is: 


t 
(1+ (1+p)+(1+p)?+_.-+ (1+p)"7J, or — [(1+p)"—1] 


Total taxes, X, are thus: 


t 
X=s Y+—— (a+) , and 
Pp 


P 
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Formula 6. 
t { (1+p)"—1 J] 


pY 


The tax ratio =s+ 


A common combination of rates is 10 
per cent on yield plus 10 cents an acre 
each year. If, now, n were 50 years, ¥ 
=$100, and p=5 per cent, the tax ra- 
tio would be 31 per cent. If the yield 
were only $50, however, the tax ratio 
would be 52 per cent. This difference 
indicates the inequities of a specific tax 
in states where the tax applies indis- 
criminately to both good and poor qual- 
ity land. 

Up to this point the discussion has 
been general and applies to almost any 
type of forest almost anywhere in the 
world. A specific example will now be 
given to illustrate some of the general 
principles found. For this purpose a 
white pine yield table from a recent of- 
ficial publication of the U. S. Forest 
Service will be used.* To the yields 
given will be applied certain average 
stumpage prices current in 1928 in cer- 
tain New Hampshire towns.* Stump- 
age prices have, of course, increased in 
the past, and it is quite possible that 
they will increase in the future also. 
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This possibility, however, will be offset 
in some degree, if not wholly, by the 
certainty that full stocking will not be 
secured, and that the yields will there- 
fore not be so high as those given in the 
yield table. For purposes of simplicity, 
then, the various fire, disease, and other 
risks are assumed to balance the possi- 
bility of an increase in stumpage. 

The cost of establishing a fully 
stocked stand of white pine by planting 
is $15 an acre, and by natural regenera- 
tion plus weedings, $8 at an average 
age of 8 years.> The cost of fire protec- 
tion is 3 cents per acre per year.® The 
tax rate on full value is 21 mills.” 

Three alternatives to the present 
property tax are studied in relation to 
this one acre of white pine: (1) a yield 
tax of 25 per cent, (2) a yield tax of 10 
per cent plus a bare land tax at the 21 
mill rate, and (3) a yield tax of 10 per 
cent plus a specific tax of 10 cents an 
acre, all at different interest rates from 
1 per cent up. Since risk is assumed to 
be offset by the possibility of an increase 
in stumpage prices, interest here means 
pure interest only (i. e., payment for 
waiting). 


*Dana, S. T., Timber growing and logging practice in the Northeast, U. S. D. A. Tech. Bul. 


No. 166, Table 18, p. 72, 1930. 


; “Forest Taxation Inquiry Progress Report of March 1, 1930: Preliminary set of tables relat- 
ing to forest taxation in New Hampshire, with explanatory notes and definitions, Tables 23, 2a, 
and 27. The average values per thousand for well stocked softwood stands in Fremont and 
Richmond are higher than those assumed in this article, while in Loudon they are lower. 


Dana, S. T.: Timber growing and logging practice in the Northeast, U. S. D. A. Tech Bul. 


No. 166, March, 1930, pp. 23 and 24. 
Idem, p. 19. 


"N. H. State Tax Commission: Eighteenth annual report, 1928, p. 15. The average tax rate | 


is given as 28.1 mills. Assuming a 75 per cent assessment, the rate on full value is 21 mills. 


Forest Taxation Inquiry Progress Report of March 1, 1930: Preliminary set of tables 
relating to forest taxation in New Hampshire, Table 9. The range of assessment ratios on the 
total of forest property for the three towns, Fremont, Loudon, and Richmond, is from 61 to 


108 per cent for the year 1928. 
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TABLE I 


ANTICIPATED YIELD FROM ONE ACRE OF FULLY STOCKED WHITE PINE IN NEW HAMPSHIRE, 
MEDIUM SITE 


Age Volume 

years M.B.F. 
30 9.6 
40 23.5 
50 36.6 
60 46.9 
70 56.1 
80 64.0 
90 70.9 


Stumpage Stumpage 
Price per M value 
$4.00 $ 38 
5.00 117 
6.00 220 
6.50 305 
7.00 393 
7.50 480 
8.00 567 


From Table 2 it is evident that only 
3 per cent compound interest could be 
squeezed out of the forest planting in- 
vestment under the property tax, pro- 
vided the bare land could be had for 
$3. If one of the alternative tax systems 
were in operation, however, between 4 
and 5 per cent could be earned on an 
ordinary bare land investment. 

Suppose now that natural regenera- 
tion can be obtained, and that to secure 
proper stocking and growing condi- 
tions, two weedings are necessary at an 
average age of 8 years and at a total 
cost of $8.00. As high as 4 or 5 per cent 
may now be earned on an investment 
under the property tax, and as high as 
6 per cent under other systems of taxa- 
tion, at present prices of bare land. 

The principles found may be sum- 
marized as follows: 

1. The property tax, perfectly en- 
forced in accordance with the law, 
makes the tax ratio higher in case of 
deferred than of sustained yield forests, 
and in case of sustained yield than of 
destruction forests, other conditions be- 
ing the same. 

2. The longer the income period in a 
forest the greater the tax ratio. 

3. An unexpected increase in the tax 
or interest rate decreases the value of 


forests having a long income period 
more than of forests having a short pe- 
riod. 

4. The tax ratio under a yield tax is 
independent of the income period or of 
the interest rate, and under a bare land 
tax, is independent of the income pe- 
riod, assuming, of course, perfect ad- 
justment of bare land value in relation 
to expected net incomes. Under the 
property tax or a specific tax, the tax 
ratic is not independent of the income 
period or of the interest rate. 

5. A specific tax makes the tax ratio 
high where the unit property value is 
low. This is not the case as regards 
the yield, the bare land, or the property 
tax. 


6. Under tax rates usually current in 
the United States, the property tax is, 
of all common alternative tax systems, 
the least favorable to deferred yield for- 
ests from the point of view of income. 

It might be well to sound a note of 
warning before concluding this paper. 
It has been shown that the property tax 
at ordinary tax rates now common in 
the United States is unfavorable to de- 
ferred yield forests from the point of 
view of income. It has not been shown 
that the property tax is unfavorable to 
deferred yield forests from the point of 
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MATHEMATICAL APPROACH TO FOREST TAXATION 


view of criteria of tax paying ability 
other than income. And it has not been 
shown, nor is it the conclusion of the 
author, that the property tax is theoreti- 
cally unsound as a fundamental part of 
an equitable tax system. Of course, it 
may be argued that the property tax is 
altogether too important a part of the 
American tax system at the present 
time, but that is another question. 


Y—C .03 
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NOTES ON TABLE 2 


Sources of Data: 

The gross yield Y is from Table 1 
Column 3. Annual expenses, other than 
taxes, are 3 cents per acre per year. 

Columns 1, 3, 5 and 7 are those rota- 
tions for which Columns 2, 4, 6 and 8 
are at a maximum. 


Fig. 1—Tax Ratio Related to Tax Rate for Three Types of Forests, 5 Per Cent Interest Rate. 
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The first term of this expression is the 
present value of all future yields, minus 
future regeneration costs, the second | 
term the present value of the annual ex- | 
penses and the last term the present 
value of the initial regeneration cost. 
C= $15 in the case of planting, and 
8 

$——_—_.. 

(i--p)° 
in the case of weedings. 

(l—s) Y—C 03 
Column 4=—_—_____—- — —_—__- -—C 
(1+p)"—1 P 
In this expression (1—s) Y is, of 
course, the yield after the payment of 
the yield tax. 
pPOsi vec) 03. Cp 
Colunn6=————— ee ee re 

(p+r) [ (1+p)*—1] p+r p+r 
This expression is derived from that im- 
mediately preceding plus the fact that 
the present value of the tax on bare land 


ar 
is —, letting a represent the bare land 
P 
value: 
(l—s) Y—C .03 ar 
a=——_————_—- — —— C — —.,, or, transporting the last term: 
(1+p)"—1 D Pp 
pr _(-s) Y—C .03 
— — —C, and 
pase as P 
pl (l—s) Y—C ] .03 Cp 


— ee 


(p+r) [ (1+p)"—1] pr p-+r 


(I—s) Y—C .03 
Colunn 3 re es =) 
(1+p)*—1 P 


The second term of this expression com- 
bines the specific tax with all other an- 
nual expenses. 


THE PROBLEM OF INTEREST IN FORESTRY 


By R. C. STAEBNER 
Valuation Engineer, Bureau of Internal Revenue, Washington, D. C. 


The large amount of capital required in a forestry enterprise and the large time 

element involved makes the subject of the interest return important. Compound 

interest applies to all forests growing toward or awaiting future harvesting, but 

the formulae of compound interest are valid only when a safe rate is used. When 

the rate used is greater than the pure or time valuation rate there is a distortion 

of the ratio between the part of the return representing pure interest and the part 
representing risk or profit. 


HE LONG YEARS involved in 
forest rotations make interest a 
very serious problem in forest 
production. Although a satisfactory 
definition of interest is difficult, perhaps 
it is sufficient to say that it is the re- 
ward of the services of capital. Some 
economists, indeed, restrict interest to 
the price paid for borrowed money. 
But this very limitation, implying that 
capitalists are not restricted to their 
own ventures but have the alternative of 
lending, is rather indicative of the valid- 
ity of imputed interest. Moreover, com- 
mon sense attests that capital is never 
ventured unless a reward for its services 
is either promised or anticipated. 
Since interest accrues at least an- 
nually, unpaid interest becomes an in- 
crease of principal, upon which, in turn, 
further interest accrues, or ‘“com- 
pounds.” It is a basic trait of human 
nature to put a high value on present 
income available either for consump- 
tion or investment, and this can only be 
offset, in cases requiring prolonged 
waiting, by \the prospects of receiving 
a compound reward. Economic experi- 
ence afhirms that compound interest is, 
both subjectively and objectively, an 
approximately true equivalent of sim- 


ple interest paid at intervals of not 
more than one year. 

There are three important forest con- 
ditions to consider in connection with 
this problem. First is the forest which 
must be established on denuded land, 
where all the costs must be paid out of 
resources wholly external to the forest 
venture itself until the end of the rota- 
tion; minor income from thinnings ex- 
cepted. The second case is exemplified 
by a forest already upon a completely 
sustained yield basis; the ideal normal 
forest that has been brought to the 
maximum sustained annual yield that 
the policy of the owner permits, be the 
rotation financial, technical, or silvi- 
Here there is, presumably, 
income every year from the forest itself, 
out of which the costs of continuing 
(i.e. future) production may be de- 
frayed. The third case is the overma- 
ture virgin forest, heavily overstocked 
with timber of a size and character that 
may, accidentally, fulfill an economic 
need. The cost of production has been 
nothing, but the cost of legal ownership 
may be very heavy indeed. The cost of 
acquiring and holding the legal title 
must come from outside resources up 
to. the time that the economic situation 


cultural. 
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renders the timber merchantable. 

Obviously these three cases merge 
into each other and are simplified states 
of all forest conditions. For example, 
clear cutting and planting will throw a 
part of a fully normal forest into the 
condition of a forest in process of estab- 
lishment on denuded land. So also 
will selection cuttings, although the de- 
nuded areas are smaller and non-con- 
tiguous, but theoretically their total 
will be as large. 

Now any silvicultural system what- 
ever will tend to approach one or the 
other of the first two cases, while the 
overmature virgin forest is approached 
by allowing any second-growth forest 
to pass beyond the rotation age pre- 
scribed by the concious and designed 
objectives of its owner. In this event, 
however, we are no longer dealing with 
forest production, but with forest specu- 
lation. 

From the fundamental similarity and 
intergradations of all forest stages and 
conditions, it follows that the factor of 
compound interest applies to all forests 
or parts of forests growing toward or 
awaiting future harvesting for any rea- 
son whatsoever. That is, compound in- 
terest applies to every expense incurred 
for forest reproduction, forest protec- 
tion and every other expenditure made 
This is 
true regardless of the source of the 
funds and regardless of whether the ex- 
penditures are made to establish a for- 
est on denuded land or to continue an 
already organized forest. 

From a strictly objective point of 
view there is but one form of in- 
terest, and that is loan interest, or 
the price of borrowed money. Now, 


with a view to future income. 
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in economic theory, the factors of pro- 
duction are land, capital, labor, and 
enterprise, and ideally, the entrepreneur 
rents land, borrows capital (at inter- 
est), hires labor, and applies them, to- 
gether with his own business ability, to 
an economic venture. But, as a matter 
of fact, it is only in very exceptional 
cases that an enterprise is carried on 
with wholly borrowed capital. Gen- 
erally a margin of security must be fur- 
nished, either in the form of indorse- 
ments, negotiable paper, chattel mort- 
gage, or mortgage on real property. 
Which is to say, that in nearly every 
case owners capital must be employed 
and pledged before other capital can be 
borrowed. 

Moreover, not only do lenders de- 
mand a satisfactory margin of security, 
but also proof of present or very shortly 
prospective earning power more than 
sufficient to meet the loan interest pay- 
ments as they accrue. It would there- 
fore seem that borrowed capital, and 
consequently loan interest, will not be 
a large factor in the establishment of 
forests on denuded lands, except, per- 
haps, in the case of public loans. Al- 
though it may eventually be a consider- 
able factor in forest production in the 
case of organized, sustained yield for- 
ests. Even here, however, private loans 
will be based upon the realizable mar- 
ket value and current earning power of 
the forest, and the burden of carrying 
the unsaleable age classes will still fall 
upon owners capital. 

It is elementary that loan interest 
rates are made up of at least two fac- - 
tors; safe or pure interest, which is the 
rate on loans devoid of chance, and an 
additional amount, which is compensa-. 
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tion for the non-insurable risks in- 
volved. But, strictly speaking, the re- 
ward for bearing non-insurable risks are 
profits. However, profits carry no 
guarantee of their realization, and the 
actual result may be a total loss of all 
the capital involved. The capitalist 
realizing that his margin of security 
may be swept away, and his own capital 
endangered, exacts from the entrepre- 
neur a promise to pay in the loan rate 
a part of the anticipated profits. It 
must not be forgotten that when profits 
fail to materialize loan interest may, 
and often is, paid out of the borrower’s 
capital which was pledged to secure the 
loan. Consequently, for the reasons 
that loan interest rates include an ele- 
ment of profit, and may include an ele- 
ment of liquidation of borrowers capi- 
tal, it would appear that the use of com- 
mercial loan rates in forest finance cal- 
culations is invalid, except when a spe- 
cific loan is actually involved. 

Subjectively there is also but one 
form of interest; time valuation, and 
the objective proof that subjective time 
valuation exists is the fact of loan in- 
terest. 
terest may be applied as a cost of ab- 
stinence or waiting to actual or esti- 
mated outlays, and justified by the fact 
that there always exists the alternative 
possibility of lending capital at interest. 
Or it may be applied as a discount to 
estimated future returns and costs to de- 
termine present values. 

In determining subjective or imputed 
rates, we are limited to the approxima- 
tions indicated by actual rates on sub- 
stantially riskless loans. Theoretically, 
however, pure interest rates should be 
somewhat lower because no human 


Time valuation, or imputed in- 
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loans are absolutely safe. Past experi- 
ence of the rates on such loans is the 
only possible approximation that can 
be found. 

The yield of British Consols is prob- 
ably the nearest approximation avail- 
able to long-term, safe interest rates 
over periods long enough to equal those 
of forest rotations. Professor Fisher on 
page 530 of his “Theory of Interest” 
gives a table of the yield of consols, by 
years, in pence per one hundred pounds, 
from 1820 to 1924 inclusive. Convert- 
ing these figures to rates expressed in 
per cent, shows that starting at 4.41 per 
cent in 1820 the rate sank gradually 
but irregularly to a low of 2.45 per cent 
in 1897 and then rose to a high of 5.32 
per cent in 1920, dropping off to 4.38 
per cent in 1924. The average rate for 
the one hundred and five years was 3.28 
per cent. Present tendencies would 
seem to indicate that interest rates have, 
in general, been declining since 1920, 
and it does not seem unreasonable to 
put the safe rate at about 314 per cent. 
Certainly it is not over 4 per cent and 
probably not under 3 per cent. 

There is only one way, however, of 
making either loan or imputed interest 
effective. That is to use it as a discount 
to determine present values. For the 
past is irrecoverable and the future un- 
known. Consequently past costs, how- 
ever great, are gone beyond redemption 
if the exchange values of the present 
day will not cover them, and the wis- 
dom of present expeditures can only be 
judged by discounting the best possible 
estimate of future values and future 
costs. 

Assuming that the estimates of future 
values and costs is correct, discounting 
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them at the safe rate leaves, it is true, 
no profit or risk margin, and not many 
men are willing to engage in ventures 
which hold no prospect of profit. The 
provision for profit, however, can not 
properly be made by an addition to the 
safe rate when compound interest is in- 
volved. It is obvious that when we are 
dealing with net income annually paid 
the ratio between pure interest and risk 
or profit margin is always and auto- 
matically maintained. But when, as in 
most forestry calculations, we are deal- 
ing with accumulations over long per- 
iods of time the provision for profit and 
risk becomes distorted out of all pro- 
portion to the safe interest rate. 

This can be shown by a simple ex- 
ample: Assume that the safe rate is 3.5 
per cent and that doubling this will give 
an adequate provision for risk. Now, 
7 per cent paid annually will continu- 
ously maintain the proper ratio between 
pure interest and profit or risk. But 7 
per cent used as compound discount 
will distort these relations in the final 
return beyond all reason. One hund- 
dred dollars due in fifty years with no 
residual values, and assuming for sim- 
plicity no carrying charges or other 
costs over the original payment, will, if 
discounted at 7 per cent give a present 
value of $3.39. If $3.39 is paid for this 
right to $100 fifty years from now, and 
this amount is carried forward at 3.5 
per cent compounded it will amount to 
$18.93, of which $3.39 is original in- 
vestment and $15.54 interest. But one 
hundred dollars are due, so that instead 
of the return for risk and profits being 
in the ratio of 1 to 1 with the interest 
return, it is actually in the ratio of 
$81.07 to $15.54. Clearly, if double 
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the safe rate is an adequate return for 
the risk involved, the actual amount re- 
ceived is beyond all reason. 

Actually, the one hundred dollars of 
return should be divided into three 
parts, viz.: a return of the original in- 
vestment; a sum equal to compound in- 
terest at 3.5 per cent (the assumed safe 
rate) over a fifty-year period; and a 
sum equal to this latter which repre- 
sents profit. In the above example it 
would be 


Principal Sum (Present 


Worth) oo ee 
[nteresti 8. hee ae — 45.085 
Profitt, = 022 es, ce ee AS OLS 
FuturesValue 2 ee $100.000 


This amounts to saying that deferred 
profits, like deferred returns of any 
kind, should be discounted at the time- — 
valuation or pure interest rate. In 
other words the formulae of compound 
interest are valid only when the safe 
rate is used. When the rate used is 
greater than the pure or time-valuation 
rate there is a distortion of the ratio be- 
tween the part of the return which 
represents pure interest and that part 
which represents risk or profit varying 
directly with the amount of risk cover- 
age which is in the rate used, and the 
length of time involved. It is true that 
this distortion is not very serious (al- 
though it is appreciable) for short per- 
iods. But for the length of time in- 
volved in ordinary forest rotations it 
reaches wild extremes. 


To correct this distortion the expres- 
a 


sion: — (l.op*—1)-+1 should be 
P 


THE PROBLEM OF INTEREST IN FORESTRY 767 


substituted for l.op” d : aa ae 
or l.op’, — (. 

none 5 (.op) a=p-+x, or the total rate 
should be substituted for .op in com- which is sufficient to in- 
pound interest formulae. clude an adequate risk 


Where p = the safe interest rate (some- 
where between 3 and 4 per 
cent; 3.5 per cent is here n = rotation. 


provision. 


BaS 


The virgin forest is prodigal in the production of trees and shrubs but not in 
the production of timber. The economic values it contains are stored in relatively 
few individuals, in number and in volume far below the potential capacity of the 
soil. Against the growth of the trees stands the slow and continuous attrition by 
diseases and insects, by windstorms, lighting, hail, drought, and frost. The con- 
version of this underproducing forest into one of high productivity is the object of 
constructive forestry. The elimination or reduction of the factors that lower the 
productivity of the forest is the object of forest pathology. 


E. P. MEINECKE, in this issue. 


SELECTIVE LOGGING ON THE NATIONAL FORESTS OF THE 
DOUGLAS FIR REGION* 


By FRED AMES 


Assistant Regional Forester, U. S. Forest Service, Portland, Oregon 


This is a most timely paper. 


“Selective logging” as a term is common now among 


lumbermen and foresters. But what does it mean? To one group it connotes merely 

economic selection of areas, trees and logs from the financial angle; to another it 

includes the silvicultural aspects and places them above the economic. Mr. Ames 

discusses some of the interpretations placed upon the term, enlarging upon the 

logging engineers’ idea of selection and debating its adaptability to sales of national 
forest timber. 


“selective logging” to the well 

known silvicultural term “selec- 
tion method” of cutting has led to con- 
siderable misconception as to the basic 
idea of selective logging. To some, se- 
lective logging means logging on an 
individual tree basis, taking out a tree 
here and there and preserving to a large 
extent the original, continuous crown 
canopy. To others, it may mean a heavy 
cutting of the larger trees and leaving 
those of smaller sizes the ages. By 
some the term is applied to removal of 
the better species and leaving the in- 
ferior species. Again, it may be under- 
stood as a system of clear cuttings, 
located according to a plan based upon 
a valuation survey, designed to deter- 
mine the exact system and order of cut- 
ting which will yield the greatest finan- 
cial return from the commercial ex- 
ploitation of the stand. 

It can perhaps reasonably be con- 
tended that the term “selective logging” 
is accurate and defensible as applied to 
all of these systems. It is, however, so 
similar to the standard term “selection 


sk SIMILARITY of the phrase 


system” of cutting that some confusion 
has resulted. Mr. Schlich’s definition 
of the “selection system” will doubtless 
be recalled. He uses the term as ap- 
plied to the natural regeneration of 
woods and defines it as follows:—‘‘The 
age classes are evenly, or approximately 
evenly, distributed over the whole area 
of the forest. Throughout its entire ex- 
tent the oldest, largest, and diseased or 
defective trees are year after year, or 
periodically, removed, followed by the 
springing up of new growth in small 
patches or single trees.” 

One can hardly be sure what a man 
has in mind when he speaks of selective 
logging. I saw a letter recently in 
which a lumberman spoke with some 
gratification concerning a rumor that 
Forest Service was adopting selective 
logging, but what he understood by it 
was that we were being more lenient 
with respect to leaving low grade logs 
in the woods during these hard times. 

The reasons why foresters have rather 
eagerly looked to the possibilities of se- 
lective logging as an alternative to the 
ordinary clear-cutting methods in gen- 


*Presented before the North Pacific Section, Society of American Foresters, at Portland, 


Oregon, January 23, 1931. 
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eral practice are clearly quite different 
from the end which the logging engi- 
neers advocating the system have in 
mind. The two approaches are quite 
distinct. Present methods of clear cut- 
ting offer difficult problems to the silvi- 
culturist. It has been incumbent upon 
him in all cuttings to make such provi- 
sions as are possible for natural repro- 
duction. He has attempted to do this by 
leaving seed trees, singly, in strips, or in 
blocks. These seed trees have been sub- 
ject to the hazards of destruction by the 
logging itself, from the burning of slash, 
from windfall, and natural death from 
isolation and exposure. In many stands 
desirable seed trees are hard to find, 
and often, in stands of sound timber of 
high quality, the leaving of seed trees 
has meant a considerable investment left 
subject to all the above hazards. The 
degree of success in reforestation at- 
tained by this silvicultural practice has 
been variable. By and large, our cut- 
over areas are reproducing. Admit- 
tedly, however, there are distinctly ob- 
jectionable features which are ordi- 
narily attendant upon the use of this sil- 
vicultural system. 

To the fire protectionist clear cutting 
of extensive areas also presents a prob- 
lem. Although the slash following log- 
ging may be burned, the hazard of log- 
ged-off land remains high—higher by 
a great deal than the hazard of green 
timber. The more extensive these areas 
are and the less they are broken by 
blocks of green timber, the greater the 
hazard. Slash burning of the area log- 
ged each season is rendered more dif- 
ficult if such cutting is contiguous to 
large areas of cut-over land even though 
the slash upon it has been burned once. 
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When seasonal conditions make it im- 
possible to burn slash with safety, these 
areas increase the hazard of the subse- 
quent logging season if logging must be 
adjacent to such slash. 

These are really the considerations in 
the background of the mind of the aver- 
age forester which make him grasp the 
idea of something in the nature of selec- 
tive logging as a remedy for the objec- 
tionable features of clear cutting. To 
him the term connotes a possible remedy 
or solution of the difficulties briefly out- 
lined above. 

Now let us consider the point of view 
of the practical logging engineer. What 
is it that actuates him in advocating 
selective logging as a measure which 
may be of assistance to the operator. 
What is the problem he is trying to 
solve, is it silvicultural, or a problem 
in protection, or something essentially 
different? Reduced to its essentials, 
the answer is simple. He is trying to 
tell the lumberman how he can log and 
manufacture a given body of timber and 
make the most money. It does not, of 
course, follow that the logging engineer 
is disinterested in the silvicultural and 
fire protection factors, but they are not 
an essential part of his problem. He 
undertakes to give the operator a scien- 
tific analysis of his raw material, an 
evaluation of it in such detail that by 
giving the correct relative weight to all 
factors entering into the problem, such 
as costs of railroad construction, costs 
of logging and milling, quality and 
mixture of species, a plan of logging 
can be determined which will result in 
the greatest possible financial return to 
the owner of the timber. It should be 
clearly understood that the problem of 
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the logging engineer, his approach and 
his solution are based upon purely 
financial considerations, and of course 
quite properly so. 

Mason and Stevens, in the introduc- 
tion to one of their reports, give the 
following explanatory statement of 
what a selective logging analysis can be 
expected to show. They say— 


“Following a careful analysis it is 
practicable to apply the selective prin- 
ciple in the forest in the following ways: 

“1, To determine which, if any, por- 
tions of a property are so poor in values 
that they will not justify railroad de- 
velopment. 

“2. After railroad development, to 
determine which, if any, sub-units of 
area will not justify setting and rigging 
donkey equipment. 

“3. After a small unit of area has 
been developed by building the rail- 
road and setting the donkey, to deter- 
mine which individual trees cannot re- 
pay the subsequent costs necessary in 
converting them into saleable products. 

“4, After the selected trees have been 
felled, to determine before bucking 
which logs cannot repay future costs. 

“5. After the logs have been bucked 
and the ends of the logs exposed, to de- 
termine which are so unusually defec- 
tive that they cannot repay future costs. 

“In all of the above, selectivity has 
been suggested as a means of eliminat- 
ing the heavy losses existing, although 
more or less concealed by lack of defi- 
nite information, in practically all pres- 
sent-day lumbering operations. But se- 
lectivity should not stop there, for the 
full financial success of an operation 
depends not only on eliminating losses 
but also upon extracting existing real- 
izable values in such an order with re- 
spect to time that such values when dis- 
counted to the present, give the maxi- 
mum present worth. 

“The feasibility of economic selec- 
tion depends upon there being differ- 
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ences in realizable values between dif- 
ferent units (such as units of area, trees 
and logs) which the selection process 
may recognize and act upon. The 
greater the differences in realizable 
values, the more favorable the oppor- 
tunity for selection.” 


As can be seen, the plan makes a se- 
lection of areas to, be logged and those 
not to be logged, determines the order 
of logging, selects the trees to be cut, 
and selects the logs which, from the 
standpoint of size and soundness, should 
be removed. 

No attempt will be made to explain 
the involved calculations by which the 
logging engineer arrives at his conclu- 
sions, but perhaps the above outline of 
principles will serve to point out the 
essentials of his plan. 

Now that we have in mind the two 
approaches which I have chosen to call 
the points of view of the forester and 
the logging engineer, we might inquire 
for a moment as to the chief points of 
interest which selective logging has for 
a forester. 

In the first place the forester is in- 
terested in any favorable effect which 
selective logging may have upon the 
lumber business. It is believed that 
failure to apply the principles of scien- 
tific research has contributed much to 
the ills to which the industry is subject, 
as manifested in such ways as the too 
rapid exploitation of the virgin stand 
in the region, resulting in overproduc- 
tion, low standards of utilization and 
heavy operating losses. These in turn 
have undoubtedly had a retarding effect 
upon the progress of forestry. 
fore, foresters should look upon selec- 
tive logging as a development deserving 
encouragement. 


There- 
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Again, it may be observed that the di- 
rect silvicultural effect of a typical ap- 
plication of the system can hardly be 
other than a desirable contrast to aver- 
age clear-cutting methods. Nothing 
could be worse silviculturally than the 
typical clean cutting of extensive areas 
without any provision whatever for re- 
generation. Any plan entailing scatter- 
ing of cutting units will be of advan- 
tage from the standpoint of seed supply 
to cut-over areas. Slash burning will 
also be facilitated and the likelihood of 
recurrent devastating fires sweeping 
over large areas of cut-over land will 
be lessened. 

It is the effort of selective logging 
upon utilization which seems to be most 
questionable from the standpoint of the 
forester, and a whole field of debate 
seems to be opened up as to what con- 
stitutes good utilization. This will be 
discussed more at length a little later. 

The question which probably will be 
asked is whether the logging engineer’s 
plan is adaptable to sales of national 
forest timber. If by it the operator 
makes more money, why is it not also 
of advantage to the Government since 
presumably larger profits would be re- 
flected in higher stumpage prices? The 
- difficulties would arise in the attempt 
to harmonize certain of the essential 
ideas of the plan with the ideals and 
aims of a forester, and also in devising 
a practicable sale procedure which 
would be adaptable to such a plan of 
logging. 

Considering first the matter of area 
slection. The Forest Service is now and 
has many years practiced selective log- 
ging in both a very broad way, and also 
in a more restricted sense comparable 
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to what the logging engineer contem- 
plates. From the broad point of view, 
the forest properties of the government 
as contained in the national forests of 
the Douglas fir region, form a man- 
agerial unit within which cuttings are 
located here and there on different na- 
tional forests. When a decision is 
made to sell a certain unit of timber, 
whether it contains ten million feet or 
several hundred million, theoretically 
the same considerations apply which 
the logging engineer brings to bear in 
making his decisions as to the location, 
order and time when his smaller sub- 
units shall be cut. Obviously, the same 
intensity of calculation is not used and 
as we all know, there are often conflict- 
ing factors which have a bearing on the 
decision to sell, but fundamentally the 
end sought in both cases is the same. 
The application of the selective prin- 
ciple by the Forest Service stands out 
more clearly in decisions which have 
been made not to sell timber which has 
been applied for, sometimes insistently. 
Few realize that during the past five 
years, for example, we have refused to 
sell over 4,600,000,000 board feet of 
timber which has been applied for by 
responsible parties. These decisions 
have been based very largely upon eco- 
nomic grounds and our judgment of 
the time when the units concerned 
would have the highest realizable value. 

In the more restricted sense also, we 
have practiced selective logging. Sales 
boundaries have been drawn to include 
largely only areas of positive value. 
The effort has been made so to locate 
boundaries that areas of upper slope 
timber will be left in practicable op- 
erating units, and in some cases areas 
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of positive value are left in order to 
round out such blocks. Within sale 
areas sub-units of negative value are 
often left unlogged. This is all true 
economic selection even if we have not 
called it by that name. 

It should be pointed out that a selec- 
tive logging plan based purely upon 
the principles already described might, 
or might not, fit in with desirable silvi- 
cultural objectives, depending upon the 
character of the stand. As stated above, 
“The feasibility of economic selection 
depends upon there being differences in 
realizable values between different 
units, (such as units of area, trees and 
logs) which the selective process may 
recognize and act upon.” In other 
words, a uniform stand in all essential 
respects would call for no different 
treatment, as to order of cutting, than 
is now the common practice. 

It would seem that in the matter of 
tree and log selection, some conflict of 
interest might appear between the end 
sought by the logging engineer and the 
ideas and standards of utilization com- 
monly held by foresters. The question 
of the soundness of the basis for recog- 
nized standards would very likely be 
involved. As is probably known, our 
present utilization standards are based 
upon the practice of the most progres- 
sive operators and perhaps in some re- 
spects requirements are somewhat in 
advance of them. They are determined 
to a considerable degree by the large 
size of the timber and the heavy power- 
ful machinery necessary to remove it. 
However, as Mr. Hodgson? and others 
have shown, utilization is far from being 
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complete on either private or govern- 
ment lands. Economic selection would, 
in the average case, almost certainly 
mean a considerably less intensive de- 
gree of utilization than we now have, 
since in part it is based on the idea that 
at the present time, in the usual case, 
proper selection of trees and logs ac- 
cording to their ‘positive or negative 
value is not being made, and that no 
trees should be cut and no logs removed 
except those which could be handled at 
a profit. Of course, the question can 
be raised and it can be argued that there 
is no gain to any one if timber is taken 
from the woods and manufactured and 
sold at a loss, and that utilization stand- 
ards based on anything other than profit 
are arbitrary and without a_ logical 
foundation. Bearing on this it may, 
however, be pointed out that broad 
questions of public policy are involved. 
From the standpoint of a national tim- 
ber supply, the question will be asked 
whether our timber should be sold at all 
if to do so at a profit means lowering 
our present incomplete standards of 
utilization. A balance has to be struck 
somewhere between the factors pointing 
toward sales of national forest timber, 
such as overmaturity, influence of ad- 
jacent private logging, revenues to gov- 
ernment and counties, and the oppos- 
ing factor of incomplete utilization. I 
anticipate that there would be consider- 
able question whether any lowering of 
standards would be chosen in favor of 
increased returns. 

Economic selection would in some 
stands mean the early removal of the 
units containing the more valuable spe- 


"Logging waste in the Douglas Fir Region. By Allen H. Hodgson. Published serially i 
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cies and the leaving of units composed 
of inferior species, or perhaps the cull- 
ing of the more valuable species from 
the whole stand. The influence of such 
logging would be in the direction of a 
deterioration of the stand from a silvi- 
cultural point of view and therefore un- 
desirable. However, I do not think that 
it is worth while placing much emphasis 
on this point since any discussion of it 
is bound to be entirely theoretical. 
Now as to a few aspects of sale pro- 
cedure: As you probably know, our 
present appraisal system is built up on 
averages. Prices are determined by an 
averaging of such factors as logging 
costs, quality and lumber prices, the 
first two being related to the particular 
tract under consideration. This being 
so, the stumpage price as applied to a 
large sale will theoretically be low for 
the more valuable sub-units and high 
for the less valuable. This generally 
works out fairly equitably following 
customary logging practice. If, how- 
ever, under such an averaged price sys- 
tem the operator were to go into a tract 
and follow a plan by which he would 
remove all the most valuable timber 
during the early years of operation, the 
government might very likely be left 
“holding the sack” at the end of that 
time. Some form of procedure, by 
which prices would conform to the re- 
lative value of sub-units, or some other 
form of protection for the government 
would have to be devised. To relate 
prices accurately to a large number of 
sub-units would involve an appraisal 
problem which could not be attempted 
without a plan of selective logging. I 
know that as such plans are now con- 
ceived of by logging engineers, the cost 
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factor alone puts them far beyond our 
reach at the present time. 

Something is being heard of the pos- 
sibilities of single tree selection as an 
alternative to clear cutting. It is the 
judgment of our logging engineers that 
in the national forests this system now 
offers only very limited possibilities. 
In steep country where timber is large, 
I am very doubtful of the feasibility of 
such practice because of the apparent 
necessity of employing heavy high- 
powered machinery. Possibly future 
developments in machinery and meth- 
ods will change this situation. On 
favorable slopes where caterpillar trac- 
tors can be used and in the second- 
growth stands of the future, I look to 
see the system employed. 

To the forester who is looking for 
some answer to the silvicultural and fire 
control problems which are now his 
chief worries, I believe that a modifica- 
tion of the clear-cutting system, which 
might be described as logging by scat- 
tered settings, holds out the most 
promise. The object would be to avoid 
creating extensive areas of cut-over 
land, such as result when cuttings 
sweep progressively through a sale area, 
and rather to scatter cuttings so as to 
have each area wholly or partially sur- 
rounded by uncut timber, thus promot- 
ing the chances of natural reforestation 
and diminishing the difficulties of slash 
burning. The possibilities of the em- 
ployment of this system would, of 
course, be limited by the size of the sale. 
Possibly the location and order of cut- 
ting of the sub-units could be made to 
fit in with some modified economic se- 
lection. The difference between such a 
scheme and a system of logging by eco- 
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nomic selection would be merely one of I believe it quite likely that there 
approach, the silvicultural aspects of will be interesting developments along 
the problem dominating the financial. this line in the next few years. 


THE KILLING OF TREES WITH SODIUM ARSENITE! 


By JOSHUA A. COPE anp J. NELSON SPAETH 


Extension Assistant Professor and Research Assistant Professor 
Department of Forestry, Cornell University 


Foresters are called upon to kill trees as well as to grow them. The killing of un- 
desirable specimens from roadside or fields and from forests for thinning or im- 
provement purposes may be accomplished by the use of tree-killing chemicals. The 
authors report here their experience with arsenical compounds, especially a 2-pound 
sodium arsenite solution, and they describe a new tool, especially devised for 
making incisions and introducing the poison, which reduces the cost of treatment. 


Tue NeEeEp anp Uses ror CHEMICAL 
TREE KILLERS 


all come up against the problem 

of the effective and permanent 
removal of certain tree growth, either 
where some other use of the land is de- 
sired or where other species are to be 
favored. 

The simple expedient of cutting down 
the undesirable tree or trees with an axe 
is effective with the conifers, and with 
large sized hardwoods which have lost 
their sprouting capacity. In general, 
however, this method is very far from 
answering the real needs of the situation 
because most of the woody growth it is 
desired to destroy permanently is of 
broad-leaved species that sprout vigor- 
ously and persistently. Cutting in Au- 
gust is not always eflective in killing the 
roots even though the fall sprouts are 
winter-killed. 

In New York State one of the most 
outstanding examples of the need of a 
cheap and effective method of getting 
rid of woody growth is to be found in 
the case of the thorn apple and wild 
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apple which in certain sections are rap- 
idly seeding in on pasture land render- 
ing such land valueless either for dairy- 
ing or forestry. Specifically in Madison, 
Cortland, Jefferson, Oswego, Allegheny, 
Cattaraugus, and Chautauqua counties 
there are thousands of acres of hillside 
pasturage where these two species are in 
complete possession of the land. Typi- 
cal areas have been examined where 
there were as many as 600 clumps to the 
acre, ranging in height from 2 to 15 
feet. 

In the case of individual trees and 
other woody growth, a forester, and par- 
ticularly an extension forester, is often 
confronted with requests for information 
as to how they may be destroyed. For 
example property owners are interested 
in the elimination of Carolina poplars 
within the limits of towns which have 
just legislated against this aggressive 
species, or the removal of a spreading 
elm that offers too much shade to a 
suburban garden, or killing poison-ivy 
along walks or soft maple sprouts along 
the roadside. Owners of power lines are 
interested in keeping their rights-of-way 
through the forest free of sprouts. All 


Presented at the winter meeting of the New York Section, Society of American Foresters, 


at Albany, N. Y., Feb. 6, 1930. 


775 


776 


these problems may be solved by a 
chemical that will kill woody growth. 
Turning to the field of silviculture we 
find that an efficient tree killer would 
serve a wide variety of purposes such 
as (1) the prevention of sprouting of 
inferior species in the case of the re- 
generation of stands by clear cutting, 
(2) the prevention of sprouting of all 
species where more desirable advance 
growth of seedling origin is abundant, 
or (3) where inferior hardwoods are 
removed to convert an area to conifers 
by planting, (4) the elimination of an 
understory of undesirable species which 
prevents the establishment of seedlings 
of desirable kinds particularly in con- 
nection with shelterwood and selection 
cuttings, (5) the elimination of left- 
over unmerchantable trees of poor qual- 
ity remaining after a commercial cut- 
ting, and (6) the elimination of volun- 
teer growth on old field planting sites. 


THE CHEMICAL 


The potency and effectiveness of ar- 
senical compounds as poisons to plant 
and animal life have long been recog- 
nized. A number of manufacturers have 
produced arsenic compounds to be used 
in keeping down weeds along railroad 
rights-of-way, about factories, oil tanks, 
and the like. Some of them have recom- 
mended their preparations for the killing 
of trees. The most common form in 
which arsenic has been used for these 
purposes is sodium arsenite. 

Most of the commercial tree-killing 
preparations of sodium arsenite are of 
4-pound strength in solution, that is, 
they are guaranteed to contain the 
equivalent of 4 pounds of white arsenic 
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per gallon, though they vary in the 
amount of sodium hydroxide used. The 
active poison is thought to be arsenious 
acid (H3As O3). If so, the function of 
sodium hydroxide is to bring the ar- 
senious acid powder, which is insoluble 
in water but which dissolves in alkali, 
into solution. It is probable that the 
arsenious acid (As203) and sodium 
hydroxide (Na OH) combine in water 
to form a series of sodium arsenites 
which dissociate to form more or less 
sodium hydroxide (Na OH) and arse- 
nious acid (H3As O3) in solution. If 
this is so, it is important that only as 
much sodium hydroxide be used as is © 
needed to bring the arsenious acid 
powder into solution. Careful tests with 
barberry plants made by the U. S. Bu- 
reau of Plant Industry showed that ar- 
senious acid in solution was two to four 
times as effective a killer as sodium 
arsenites or arsenates, so that a mini- 
mum of sodium hydroxide should be 
used to insure a maximum of dissocia- 
tion. 

As a result of experiments to be dis- 
cussed in this paper, the authors are 
recommending for use as a tree killer 
what might be termed a “two-pound 
arsenite”, that is, a solution which 
contains the equivalent of two pounds 
of white arsenic (AsoO3) per gallon. 
A tree-killing solution of about this 
strength may be prepared in several 
ways. The choice will depend upon the 
availability of various chemicals. These 
ways may be listed as follows: 

1. By mixing together 2 pounds of 
white arsenic [arsenious acid (As2O3) ], 
0.5 pound of sodium hydroxide (Na 
OH) and 1 gallon of water. 

2. By dissolving 2.5 pounds of com- 
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mercial sodium arsenite powder in 1 
gallon of water. 

3. By diluting 1 gallon of 4-pound 
commercial liquid sodium arsenite with 
1 gallon of water. 

4. By diluting 1 gallon of 8-pound 
commercial sodium arsenite with 3 
gallons of water. 

Costs of sodium arsenite vary widely. 
The lowest prices quoted the authors 
have been $0.60 per gallon for 4-pound 


strength, making the cost of the recom- 


mended concentration $0.50 per gallon; 
and $0.10 a pound for sodium arsenite 
in powdered form making the cost per 
gallon $0.25. 

Sodium arsenite, as a tree killer, ap- 
parently first received the attention of 
foresters in this country as the result 
of the publication by the U. S. Forest 
Service of a formula developed in Aus- 
tralia. This formula called for one 
pound of white arsenic, one pound of 
washing soda (Na2Co3H20) or 0.5 
pound of caustic soda (sodium hy- 
droxide) , 0.5 pound of whiting [calcium 
hydroxide—Ca (OH).2], and four gal- 
lons of water. That the results obtained 
by the authors and others in its use have 
not been uniformly successful may be 
attributed primarily to defects in this 
formula. These defects are, first, that 
the solution is too dilute for use by the 
methods herein recommended (it should 
contain from 6 to 8 times as much of 
the active poison), and second, that 
upon standing the whiting, “added 
merely to serve as an indicator of the 
trees treated, as it turns white on dry- 
ing” combines with the active ingredi- 
ents to form a series of calcium arse- 
nites which are relatively insoluble. 


In 1927 a preparation known as 
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Thorn Apple Poison was sold in Cat- 
taraugus County at $5.00 a gallon. An 
examination of some fifteen-foot thorn 
apple trees which had been treated with 
this poison during August, showed that 
it had been 100 per cent effective. The 
poison had been introduced into slashes 
made in the stem on two sides of the 
tree. A sample of the poison was se- 
cured and analyzed by Dr. Brown of 
the chemistry department at Cornell 
University and showed the following 
approximate proportions by weight: 


Sodium arsenite 20 per cent 
Potassium nitrate ____________ 8 per cent 
racer > rr eee 72 per cent 

Total)" ° = "100 per ‘cent 


This killing solution, it was subse- 
quently learned, was concocted by a 
druggist evidently with some knowledge 
of the arsenites. In its arsenic content 
it approaches the two-pound strength 
recommended by the authors. The func- 
tion, if any, of the saltpeter is not 
definitely known. It acts independently 
from the arsenite, and may possibly 
have some effect in speeding up the 
diffusion of the arsenite. The old tradi- 
tion that the rotting of a tree stump is 
hastened by boring a hole and filling it 
with saltpeter most likely accounts for 
its introduction into the solution. The 
results obtained, however, with that par- 
ticular combination and proportion of 
chemicals was so effective in the Cat- 
taraugus experiment that the same pro- 
portions have been used in certain thorn 
apple killing demonstration plots that 
have been established in Allegheny, 
Cortland and Cattaraugus counties. 

In actual practice it has been found 
satisfactory to mix 1 pound of sodium 
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arsenite and one-half pound of potas- 
sium nitrate in 3.5 pints of water. This 
gives a killing solution of the approxi- 
mate strength shown in the original 
poison. 


Test OF SopIUuM ARSENITE IN 
ERADICATING THORN APPLES 


The thorn apple trees (Crataegus sp.) 
killed so effectively in Cattaraugus 
County, had been slashed with an axe 
on only two sides of the stem and the 
poison injected into these cuts with a 
long-spouted oil can. This treatment, 
however, was carried on during August 
when the vigor of the tree growth is at 
low ebb. Seasonal experiments carried 
on by the authors subsequently on indi- 
vidual thorn apples of varying diam- 
eters indicated that the best results were 
obtained when enough incisions around 
the stem were made, so that there was 
not more than one inch of uncut bark 
and cambium between the edges of the 
incisions. This permits of faster work 
than the so-called Australian formula, 
where complete girdling is required; at 
the same time it calls attention to the 
fact that the lateral diffusion of the 
chemicals can not be expected to be 
greater than one-half inch beyond the 
edge of the incision in the case of thorn 
apple. In other species the poison may 
diffuse to a greater or less extent. 

In order to get some idea of the cost 
of treating thorn apple on an area basis 
and also to determine what effect, if 
any, the season of the year had on the 
effectiveness of the poison, a one-acre 
plot was laid out in a thorn apple 
infested pasture in the town of Cuyler, 
Cortland County. This acre was sub- 
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divided into 4 quarter-acre plots, and 
these were treated at successive three 
month intervals, viz., November, 1929, 
February, May and August 1930. 


The thorn apples in the particular 
pasture under treatment, were of the 
bushy type ranging in height from one 
to eight feet and with thorn infested 
branches clear to the ground. This con- 
dition necessitated the use of a brush 
hook in cutting away the side branches 
in order to get access to the main stem 
for the injection of the poison. A hand 
axe to make the incisions and a long 
spouted oil can of 1-pint capacity com- 
pleted the equipment. Two men were 
required to do the work; one to make 
the incisions, and the other to follow 
with the oil can to inject the poison into 
the incisions. 

On the two quarter-acre plots treated 
in winter conditions, November and 
February, in which the visibility was 
better because of the lack of foliage, an 
average of 2.5 man hours were used in 
treating a quarter acre on which there 
were 120 thorn apple clumps. One- 
half gallon of solution per quarter acre 
was used. 

Translating these figures to an acre 
basis, and allowing 40 cents per hour 
for labor, the following general state- 
ment is deduced. 

Where clumps of brushy thorn apple 
are treated in the winter condition, the 
labor cost will be $4.00 per acre and the 
chemical 56 cents, or a total cost of 
$4.56, for fields running around 500 
clumps per acre. It is obvious that 
fewer clumps per acre would reduce the 
cost. Furthermore, if the large type 
of thorn apple, where access can be had 
to the main stem without the necessity 
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of brushing, is to be dealt with, the time 
required to do the work is less. 

In the plots treated when the thorn 
apples were in leaf, May and August, 
the time was increased by two man- 
hours per acre due to the fact that the 
main stems were completely hidden by 
the foliage. This difficulty would not 
occur in the more tree-like forms of 
thorn apple. 


SEASONAL EFFECTIVENESS OF THE 
Poison 


The 4 one-quarter acre plots treated 
at 3-month intervals showed the results 
shown in Table 1 when inspected Octo- 
ber, 1920. 


TABLE ] 


SEASONAL EFFECTIVENESS OF THE POISON 


Percent Percent Percent 
Treatment deadtops livetops sprouting 
November _. 95 5 0 
February __..__ 70 30 5 
Maya 12 88 10 
August _.___. 94 6 0 


In the November plots an examina- 
tion of the few trees which were alive 
(one or more live branches) showed 
that in every case the edges of the in- 
cisions were more than one inch apart. 
In the May treatment only those small 
trees which had been practically girdled 
in the course of making the incisions 
showed a completely dead top. Inci- 
sions were improperly spaced on a few 
of the trees treated in February, but a 
considerable number with proper spac- 
ing had survived also. The survival of 
trees with incisions properly spaced 
was greatest in the May treatment as 
was the vigor of the sprouting observed 
the following October. It is not yet 
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possible to determine the degree of 
sprouting which will occur following 
the August treatment. On the basis of 
the original work done in Cattaraugus 
county, however, it is to be expected 
that no sprouting will result. 


Tests OF SopiIuM ARSENITE IN SILVI- 
CULTURAL PRACTICE 


The authors’ experiments with the use 
of sodium arsenite as an aid in silvicul- 
tural management have been attended 
by various degrees of success. The 
earlier tests starting with the Australian 
formula as a basis in some instances 
gave good results. 

The first test, using the Australian 
formula, involved the treatment of hop- 
hornbeam (Ostrya virginiana, Koch) 
which hindered the establishment of 
regeneration under an oak-hickory-pine 
stand in the process of regeneration by 
the shelterwood method. Twenty-six 
stems from one to three inches in di- 
ameter at the base, were treated April 2, 
and 20 more of similar size on June 5, 
1925. Only six of these 46 sprouted 
from the roots (very weakly). Of 20 
cut in the same manner, but not poi- 
soned, 18 sprouted vigorously. The 
method of treatment was to make small 
axe cuts or frills around the stem and 
to introduce the posion by means of a 
swab (rag tied on a stick) or to cut the 
stem off clean leaving a slanting stub 
onto which the poison was swabbed. 
The former method, leaving the original 
stem attached to the root system until 
the sapling was killed, was time-con- 
suming, but gave 100 per cent killing. 
The six trees which sprouted weakly 
were all treated by severing the stem 
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and swabbing the stub. 

The next experiment, using the Aus- 
tralian formula, was designed to deter- 
mine the time of year at which treat- 
ment is most effective. It involved over 
2,000 seedlings and saplings one-half 
to four inches d.b.h., including nine 
species of which aspen, black birch, pin 
cherry, and red maple were the most 
important. The experiment was carried 
out in a young stand on a recent burn. 
The method was to cut off all the stems 
on two plots each month swabbing poi- 
son on the cut stubs of one plot, retain- 
ing the other for a check. Monthly cut- 
tings were carried out from October to 
June inclusive, producing nine pairs of 
plots. The project was abandoned in 
July because all of the poison plots 
showed a large amount of sprouting. 
Further tests of this kind with higher 
concentration of poison will be tried. 
While the above test was useful chiefly 
in showing that the Australian formula 
is too dilute, it did indicate something 
as to the best season of treatment. It 
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was quite apparent to the eye two years 
later, that there were fewer sprout stems 
on the areas treated from October to 
January than on those treated subse- 
quently. This coincides with the results 
obtained with thorn apple. That the 
difference was not due to the season of 
cutting, irrespective of the poison, was 
evidenced by the condition of the cut 
but not poisoned control plots. 

That the tests just described were less 
successful than those with hop-horn- 
beam must be ascribed either to species 
characteristics or to the fact that the 
hop-hornbeam was shaded while the 
young stand in the burn area received 
full sunlight. 

An experiment with 2-pound strength 
arsenite is suggestive of the effectiveness 
of this concentration. In its applica- 
tion two methods were used, namely axe 
cuts and auger holes. 

In the auger-hole method a three- 
quarter inch hole slanting downward 
was bored into the stem near the root 
collar, to an average depth of 1.5 inches. 


TABLE 2 
SODIUM ARSENITE ON ASPEN 
TEST OF AUGER-HOLE AND AXE-CUT METHODS 
2-pound strength 


Auger-hole method 


Complete Top killed Nearly dead Less than one-half 
D. b. h. kill weak sprouting no sprouting crown dead 
per-cent per-cent per-cent no sprouting 
2 31 1 5 
3 28 12 3 
4 3 10 
5 2s 


15 21 


Axe-cut method 
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The axe-cut method consisted in making 
deep cuts slanting into the base of the 
tree near the ground level, so spaced 
that not more than one inch of unsev- 
ered bark remained between the edges 
of adjacent cuts. 

It is shown in the table that by the 
auger-hole method 59 per cent of the 
trees were killed outright, and an addi- 
tional 20 per cent so weakened that they 
would no longer provide serious com- 
petition. The effectiveness of this 
method, it will be noted, decreases as 
the diameter of the tree increases. 

By the axe-cut method 81 per cent of 
the trees were killed outright and the 
remaining 19 per cent so weakened as 
to be virtually eliminated. The use of 
an auger hole in poisoning is not rec- 
ommended, for it is more difficult and 
lime consuming to apply, and is less 
effective. 

The ultimate effect of more recent 
poisoning on larger material (aspen, 
black birch, pin cherry, red maple and 
beech), can not yet be determined. 
Trees of these species from two to six 
inches in diameter treated by the axe- 
sut method in September 1930, showed 
slackening and withering of the foliage 
within six days, but the extent to which 
he root systems have been killed will 
n0t be apparent until midsummer of 
1931. 


A Tree Kiviinc Too. 


The analysis of the costs of treating 
horn apple trees with poison, shows 
hat the item of labor is the greatest ex- 
yense. It seemed desirable, therefore, 
o devise means of reducing the labor 
‘ost, in order to make the work of kill- 
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ing thorn apples less expensive. If the 
work could be effectively performed by 
one man rather than two the cost per 
acre would be cut almost in half, be- 
cause the labor item represents 87 per 
cent of the entire cost of treatment. 

After considerable experimenting a 
tool which permits one man to do the 
entire job, without any appreciable in- 
crease in time consumed, was developed 
with the help of the department of 
rural engineering at Cornell University. 
(Figure 1.) 

This tool consists of a 5-foot length 
of 1.25-inch wrought iron pipe, the 
upper four-fifths of which acts as a 
reservoir for the poison. The pipe is 
cut in two at the 4-foot point and a 
2-inch brass cylinder is sweated into the 
lower end of this 4-foot section. This 
cylinder has a one-half inch core re- 
moved from the center. 
fitted to a one-eighth-inch wire which 
passes through the cylinder and up 
through the barrel and screw cap. These 
valves are so spaced that when the upper 
valve is seated in the top of the brass 
cylinder, thereby preventing the escape 
of the solution, the lower valve is open. 
This is the normal position of the 
valves. A coil spring fastened to the 
wire at its upper end just below the cap 
of the barrel keeps this upper valve 
closed. A slight pull on the button 
which terminates the wire just above 
the cap, opens the upper valve and 
closes the lower valve, permitting the 
core of the brass cylinder to fill with 
about a teaspoonful of the solution. 
When the button is released the upper 
valve closes and the solution in the 
brass cylinder flows past the open lower 
valve. . 


Two valves are 
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Fig. 1—Special tool for making incisions and introducing poisons into trees to be killed. 


THE KILLING OF TREES WITH SODIUM ARSENITE 


The lower one-foot section of the 5- 
foot pipe is made into a cutting tool. It 
is slit open for six inches and flattened 
out into a crescent-shaped gouge-like 
cutting edge about 2.75 inches broad. 
The up-turned edges of the tool prevent 
lateral loss of the poison on its journey 
from reservoir to the tree, and also pro- 
vide an incision from which the poison 
does not easily run. Furthermore, the 
cutting edge is hollow ground, so as to 
give a concave surface, hardened and 
tempered. : 

The upper end of the cutting tool 
and the lower end of the reservoir are 
threaded and joined by a 2-inch coup- 
ling. The reservoir is filled by un- 
screwing the cap. 

In operation, a downward thrust with 
the tool makes the incision. While the 
cutting edge is still imbedded in the tree 
a quick pull and release of the wire per- 
mits a measured quantity of poison to 
flow directly into the cut. 

This tool has the advantage of being 
easily and cheaply made and is sufh- 
ciently stout to stand up under the strain 
of the work it is required to do. The 
weight of the tool makes it easy to drive 
through side branches and strike home 
at the base of the main stem, and the 
conclave edge of the tool is more effec- 
tive than the convex edge of such a tool 


: 
: 
} 


783 


as an axe, when applied to the convex 
surface of a tree trunk. 


SUMMARY 


The results of tests with arsenite de- 
scribed above lead to the following con- 
clusions and recommendations: 

1. A two-pound strength of sodium 
arsenite [the equivalent of 2 pounds of 
arsenious acid (As.Q3) per gallon] is 
effective and economical in killing trees. 

2. The best method of application is 
to introduce the poison into cuts made 
(with axe or tree-killing tool) as near 
the root collar as possible. 

3. Not more than an inch of unsev- 
ered bark should be left between the 
edges of adjacent cuts. 

4. Poisoning is most effective if done 
between August and December. 

5. Poisoning of standing trees is 
more effective in killing root systems 
than the poisoning of the stumps or 
stubs of trees recently cut. 

6. In the elimination of thorn apple 
from pastures, the use of sodium arse- 
nite has been proven to be economically 
justifiable. 

7. The results secured in using so- 
dium arsenite for silvicultural purposes 
are sufficiently promising to justify fur- 
ther investigation. 


CONTROLLING THE PROPORTION OF SUMMERWOOD IN 
LONGLEAF PINE* 


By BENSON H. PAUL anp RALPH O. MARTS 


Silviculturist, and Assistant Physiological Plant Anatomist, Forest Products Lab- 
oratory,” U. S. Forest Service 


It is not enough to know how to increase the volume growth of trees; the properties 
of the resultant wood must also be considered. The influence of artificial irriga- 


tion and fertilizing upon diameter growth and on the proportion of springwood and 

summerwood, the latter an indicator of density and strength in the case of conifers, 

was studied by the author. He found such treatment to increase the rate of diam- 

eter growth and the proportion of summerwood. Although such artificial treatment , 

is hardly practicable, the experiment indicates that silvicultural measures should be 

designed to develop forest conditions favorable to the retention vf natural moisture 
and to building up the soil fertility. 


N THE southern yellow pines the 
weight of the wood and accordingly 
its mechanical properties are deter- 

mined largely by the relative proportion 
of springwood and summerwood in the 
annual growth layers that make up any 
particular piece of wood. This article 
gives the results on an experiment con- 
ducted by the Forest Products Labora- 
tory to determine the effect of water on 
tree growth in order to learn if the pro- 
portion of summerwood could be in- 
creased and to determine also to what 
extent the amount of springwood and 
summerwood in the annual growth ring 
might be affected by the application of 
certain commercial fertilizers. 


THE EXPERIMENTAL AREA 


The experimental area was located in 
the Choctawhatchee National Forest, 


'The authors acknowledge assistance, as follows: Dr. A. I. Weinstein helped to establish and! 
to supervise the experiment during the first year, Stanley C. Nelson supervised the fertilizing and] 
watering for three months during the summer of 1927, and Dr. J. Elton Lodewick during the? 
summer of 1928. Since 1928 these operations have been supervised by Eugene Gemmer of the: 
The soil analysis was made under the direction of Pro-!. 
fessor Emil Truog of the University of Wisconsin. L. M. Weyker assisted in the determinations : 


Southern Forest Experiment Station. 


of soil fertility. 
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*Maintained at Madison, Wisconsin, in codperation with the University of Wisconsin. 
] 
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Florida, where the following conditions 
existed: 

1. The soil at the site was of a deep | 
and nearly sterile Norfolk sand, show- 
ing upon test only traces of available 


nitrogen and phosphorus. It contained 
normally only about 5 per cent as much 
potassium as an average soil of good 
agricultural quality. 

2. On account of the porous nature of 
the soil very little water was retained 
either in the surface layers or in the 
subsoil. 

3. Near the site was a plentiful sup-- 
ply of fresh water in spring-fed Garnier ; 
Creek, which flows in a narrow depres-- 
sion 60 to 75 feet below the general level | 
of the area. The position of the springs) 
indicates that there are no impervious) 
soil layers above the ravine bottoms. 

4. Longleaf pine (Pinus palustris 
Miller) trees of mature age and size but 
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of extremely slow growth were at hand 
within a distance of less than 1,000 feet 
from the stream. 

The area selected, about 10 acres, is 
on the east bank of Garnier Creek, ap- 
proximately 3 miles in a northerly di- 
rection from Camp Pinchot Ranger Sta- 
tion, where the rainfall records used in 
this report were obtained. The Gulf of 
Mexico is about 8 miles directly south 
of the area. 

The experimental area has been a 
part of the Choctawhatchee National 
Forest for approximately 20 years. Al- 


though some fire protection has been 


given the region, it has not been free 
from forest fires. At the beginning of 
the experiment, in the spring of 1927, it 
was estimated that this area had not been 
burned for at least 4 years. A fire line 
was raked around the 10 acres to pre- 
vent fire damage to the experimental 
trees. The experimental plot has been 
protected from fire since the start of the 
experiment. 


TREES AND VEGETATION 


Forest fires have prevented the devel- 


opment, on the experimental area, of 


tree species other than longleaf pine and 
oak sprouts. A few scattered shrubs 
are present, and a light growth of grass 
and herbaceous vegetation occurs on 
space not otherwise occupied. 

The longleaf pine trees on the area 


range in age from 100 to 250 years and 


in size from 6 to 22 inches diameter 
breast high. The trees average about 
60 feet in height and the bases of their 
crowns average about 30 feet in height. 
Most of the trees are of medium or good 
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vigor with crowns of thick foliage den- 
sity. The crowns average about 20 feet 
in breadth and length and are mostly 
dominate. 


PosiTION oF Root Systems 


The root systems of trees near the ex- 
perimental area, which were exposed in- 
tact by hydraulic means, show that by 
far the greater portion of the longleaf 
pine roots occupy the upper 18-inch 
layer of the soil.? The roots of the long- 
leaf pine, scrub oak, and other shrubs 
occupied this layer so thoroughly that 
the competition for the limited supply 
of plant food in the soil and of water 
retained after rains patently is very 
keen. 


PRECIPITATION 


Since 1913 the region has had an 
average annual rainfall of 60 inches or 
more, but in spite of this fact seasons of 
extremely low rainfall do occur, and, 
further, the precipitation at times con- 
sists largely of heavy rains or extreme 
downpours at such infrequent intervals 
that the soil does not retain sufficient 
moisture for normal tree growth. The 
low moisture capacity of the sandy soil, 
coupled with warm summer tempera- 
tures, brings about conditions that are 
not much more favorable for growth 
than those existing in semi-arid regions. 

Figure 1 shows the precipitation dur- 
ing the seasons of principal growth, 
March 16 to June 15, and June 16 to 
October 15, for the years 1913 to 1929, 


inclusive. 


*Gemmer, E. W. The Root System of Longleaf Pine. Science 27: 384, Fig. 1, 1928. 
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Fic. 1.—Chart shows daily precipitation of 0.25 inch or more, March 16 to October 15, for the | 
years 1913 to 1929. Curves show total precipitation March 16 to June 15 and June 16 to October _ 
15 for the same years. 
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MOISTURE-HOLDING CAPACITY AND FEr- 
TILITY OF THE SOIL 


As already mentioned, the water-hold- 


_ ing capacity of the soil is very low. 


Moisture determinations made 2 days 
after a rainfall of 1 inch showed a mois- 
ture content of only 2-2/3 per cent at 
depths up to 6 feet. Similar tests 2 days 
after a 3-inch rain showed the moisture 
content at the same depths to be about 
5 per cent, Other tests made 3 hours af- 
ter irrigation gave a range of from 6 per 
cent in the surface 6 inches to less than 
3 per cent at the 6-foot depth. 

The soil gave an acid reaction. The 
pH, at the beginning of the experiment, 
averaged about 5.2 in the upper 6-inch 
layer and 5.3 at a depth of 18 inches. 

A complete analysis of a typical soil 
sample from the upper 6-inch layer, in- 
_ dicated the following content: 


Silica. 2,350,000 pounds per acre 
Potassium. 1,750 pounds per acre 
- Nitrogen. 500 pounds per acre 
Calcium __ 156 pounds per acre 
_ Phosphorous 112 pounds per acre 
row to 90 pounds per acre 
_ Titanium _ 75 pounds per acre 


Only 8 to 12 pounds of the potassium 
was available per acre, however, and 
_ merely traces of nitrogen and phosphor- 
ous. 


EsTABLISHMENT OF THE EXPERIMENTAL 
PLoTs 


The trees were divided into eight sam- 
ple plots, lettered A to H, with five to 
nine trees to each plot. (Figure 2.) 
Each group forming a plot was designed 
to receive a specified treatment. (Table 
1.) Care was taken to choose the plots 
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so that the leaching of fertilizer from 
one plot to another would be unlikely. 


TREATMENT OF THE PLOTS 


The treatment given the plots is pre- 
sented in Table 1, with this slight excep- 
tion: irrigation was omitted when a 
heavy rain fell on the day scheduled for 
the watering. 


IRRIGATION EQUIPMENT 


A gasoline-driven centrifugal pump 
supplied water as required at about 175 
gallons per minute through an iron 
pipe from which it was distributed to the 
plots by means of a hose. In the third 
year, spray piping was installed on three 
plots and a spray nozzle was also pro- 
vided for the hose. 


FERTILIZATION 


Tables 1 and 2 present the principal 
features in the application of fertilizer. 
In the latter part of the first season am- 
monium sulphate was substituted for 
nitrate of soda because of local com- 
mercial conditions. 

Soil samples from the fertilized and 
irrigated plots, taken at intervals during 
the test, indicated that the benefit de- 
rived by this soil from the addition of 
mineral fertilizers was not lasting. The 
fertilizers containing nitrate and potas- 
sium were quickly carried away by the 
rain water and the water of irrigation. 


SEASONS OF SPRINGWOOD AND SUMMER- 
woop FORMATION 


During 1927 and 1928 examination 
of the development of the current an- 
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nual growth ring, in one tree on each 
plot, at intervals of one month or less 
showed that the springwood portion was 
formed between the beginning of cam- 
bial activity, about March 1, and a vary- 
ing date in May or June (depending 
upon seasonal conditions) when the 
production of summerwood commenced. 
In 1927 the trees inspected, excepting 
one, had started formation of summer- 
wood cells by May 10; the exception be- 
gan about May 20. The spring season 
of 1927 was characterized by a very low 
rainfall from the first of March until 
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the latter part of June. In 1928, on the 
other hand, similar examinations re- 
vealed the formation of summerwood by 
May 22 in only two trees and by June 1 
in only half of the trees; in the remain- 
ing trees from two to four summerwood 
cells had been developed by July 3. 
Summerwood formation, therefore, was 
under way in all of the trees not much 
later than June 15, 1928. There was 
an average difference of about four 


weeks in the time of the beginning of ) 


summerwood formation between the 
years 1927 and 1928: the early rainfall 


———= 3° F100 Line ° 
Sars 
SPER FORATED mee Gime 


Fic, 2.—Location of experimental plots and of the equipment for irrigation. 
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Fic. 3.—The average springwood and We ne growth of seven trees, Plot A, that received 

irrigation during the growing seasons of 1927, 1928, and 1929, in comparison with the growth 

in previous years. The curve shows that the 1927 summerwood growth was somewhat less than 

the 1926 summerwood growth. This indicates that the irrigation given the trees in 1927 was 

not so effective in summerwood production as the comparatively heavy natural rainfall of 
the year 1926. 
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Fic. 4.—The average springwood and summerwood growth of six trees, Plot B, that received ir- 
rigation anda complete fertilizer during the growing seasons of 1927, 1928, and 1929, in compar- 
ison with the growth i in previous years. The dip i in the curve for 1928 is explained by the fact that 
the time of irrigation on this plot was cut in half during the season of 1928 in order to lessen 
leaching of the fertilizers and run-off of water on the gradually sloping surface of the soil. 
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Fic. 5.—The average springwood and summerwood growth of nine trees, Plot C, that received 
irrigation and a nitrate fertilizer during the growing seasons of 1927, 1928, and 1929, in com- 
parison with the growth in previous years. The irrigation resulted in a complete leaching of the 
nitrate fertilizer from the upper layers of the soil in less than two weeks after each application. 
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Fic. 6.—The average springwood and summerwood growth of six trees on the untreated Check 

Plot D, during the growing seasons of 1927, 1928, and 1929, in comparison with the growth in 

previous years. The natural precipitation for 1929 was the highest on record since weather 
bureau records were begun at the Camp Pinchot Ranger’s Station in 1913. 
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Fic. 7.—The average springwood and summerwood growth of six trees, Plot E, that received 
irrigation from July 1 to November in the years 1927, 1928, and 1929, in comparison with the 
growth in previous years. 
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Fic. 8.—The average springwood and summerwood growth of five trees, Plot F, that received 
irrigation from March to June 30 during the years 1927, 1928, and 1929, in comparison with 
the growth in previous years. 
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Fic. 9.—The average springwood and summerwood growth of seven trees, Plot G, that received 
a complete fertilizer but no irrigation during the years 1927, 1928, end 1929, in comparison 
with the growth in previous years. 
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Fic. 10.—The average springwood and ee growth of seven trees, Plot H, that received 
a nitrate fertilizer but no irrigation during the years 1927, 1928, and 1929, in comparison with 
the growth in previous years. 
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in the second year was more than twice 
that in the first, and was reasonably well 
distributed in time of occurrence. Sum- 
merwood production continued, when 
conditions were favorable, until late in 
the autumn; the growth of the ring was 
still incomplete in a portion of the trees 
on December 10, 1929. 


EFFECT OF TREATMENT Upon GROUND 
VEGETATION 


The heavy applications of sodium 
nitrate resulted in some scalding of the 
grass and herbaceous vegetation, espe- 
cially in Plots C and H. (Table 1.) In 
Plots B and G, on the other hand, the 
combination of irrigation and complete 
fertilizer greatly stimulated the growth 
of the herbaceous vegetation and shrubs. 
On the lower sides of and just below B 
and G, the grass formed a thick and 
rank cover even during the first season. 
Among the shrubs present, the sumach 
(Rhus sp.) and the oak sprouts (Quer- 
cus sp.) grew to much greater size than 
similar plants in the vicinity. 


EFFECT OF TREATMENT UPON THE 
LONGLEAF PINE 


Foliage. All of the trees on the plots 
that received treatment of any kind 
throughout the season gave conclusive 
visible evidence of that fact before the 
end of the first season; the needles were 
longer and darker than those of sur- 
rounding trees. The most conspicuous 
response to treatment was shown by the 
trees on Plot C which received water 
and nitrate fertilizer; the needles of 
these trees elongated sufficiently to curve 
outward and form the typical umbrella- 
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like clusters of longleaf pine while the 
new needles on the untreated trees were 
still in compact brushlike clusters only 
from 1 to 2 inches long. 

Closely similar were the trees on the 
plot given irrigation and a complete fer- 
tilizer, and these were followed by the 
trees on the plots that received water 
only. The shedding of the old needles 
began earlier and progressed at a more 
rapid rate on the plots without fertilizer 
than on the fertilized ones, although not 
all of the old needles dropped off. The 
trees on the check plot and on the one 
that received no treatment up to July, 
showed no improvement over the rest of 
the forest. The unirrigated but fertilized 
plots were in slightly better condition 
than the other forest trees in the reten- 
tion of old needles, but showed little 
advance in new growth. 

With the rains in June and July, 1927, 
the needles of the untreated forest trees 
resumed growth as did also those of the 
trees on the unirrigated fertilized plots; 
the treated trees, however, made a better 
showing, so that at the end of the grow- 
ing season the large, massive clusters of 
their needles were from one and one- 
half to two and one-half times as long 
as the others. 

During 1928 and 1929, on account of 
greater amounts and a more even dis- 
tribution of rainfall than that which oc- 
curred in 1927, the external differences 
in the appearance of the foliage of the 
treated and the untreated trees were less 
conspicuous. 

Seed production. In addition to the 
changed appearance of the foliage the 
application of fertilizer had also a 
noticeable effect upon the seed produc- 
tion of the trees on the different plots. 


CONTROLLING SUMMERWOOD IN LONGLEAF PINE 
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TABLE 3 


AVERAGE INCREASE IN THE SPRINGWOOD PORTION, THE SUMMERWOOD PORTION, AND THE TOTAL 

WIDTH OF THE ANNUAL GROWTH RING OF IRRIGATED, FERTILIZED, AND CHECK PLOTS OF LONGLEAF 

PINE TREES DURING THREE YEARS OF TREATMENT, 1927 To 1929, INCLUSIVE, IN COMPARISON WITH 
THE AVERAGE GROWTH DURING THE 14 YEARS PREVIOUS TO 1927. 


Percentage increase or 


Number decrease (—) in growth 
Plot of Treatment Total 
trees Spring- Summer- ring 

wood wood width 

A 7 Irrigation only March to December. 45.4 165.9 96.5 
B 6 Irrigation plus complete fertilizer______ 42.0 136.6 74.5 
Cc 9 Irrigation plus nitrate fertilizer... = 57.7 131.6 88.6 
D 6 Check plot, no treatment_____»__>> 2 12.9 24.3 16.8 
E 6 Irrigation only, July to December______ 40.0 94.6 61.5 
F 5 Irrigation only, March to July_.__. = 45.1 89.9 63.9 
G G Complete fertilizer, no irrigation .____ 40.4 —8.9 23.5 
H 7 Nitrate fertilizer, no irrigation________ 31.6 86.8 50.1 


The year 1929 was the first since the 
establishment of the experiment that the 
longleaf pine trees of the Choctawhat- 
chee National Forest have borne seed. 
Although this year was not considered a 
heavy seed year many trees throughout 
the forest produced a crop of cones. 
On the experimental area the greatest 
production of cones was found on trees 
in the fertilized plots. Since it requires 
2 years for longleaf pine cones to ma- 
ture, the treatment given the trees in 
1927 and early in 1928 probably af- 
fected the seed bearing. No inverse re- 
lation between the seed production and 
the width of the annual rings of the trees 
in these plots was found.* 

Wood formation. At the end of three 
seasons of treatment (December, 1929), 
chips or increment borings including the 
jast 17 annual growth rings were taken 
from all of the trees on the plots. This 
material was examined under the micro- 
scope and the thickness of the spring- 
wood, the summerwood, and the entire 
annual ring was measured for each year 


“Lodewick, J. Elton. 
leaf Pine in Western Florida. 


and for each tree. The average radial 
growth of the trees on each plot for the 
14 years before and the 3 years of treat- 
ment are presented in the graphs of Fig- 
Table 3 com- 
pares the average percentage increase in 
the springwood portion, the summer- 
wood portion, and the total ring growth 
during the treatment and before it. 


ures 3 to 10, inclusive. 


CONCLUSIONS 


The results of this investigation jus- 
tify the conclusion that a fairly close 
correlation exists between the current 
soil water supply and the formation of 
summerwood in longleaf pine trees in 
the deep, sandy soils of the Choctawhat- 
chee National Forest. Such a correla- 
tion is evidenced in general by a com- 
parison of the width of the summerwood 
portion of the annual growth ring and 
the amount of precipitation during the 
season of growth, over a period of sev- 
eral years. It is greatly emphasized by 
the results of a systematic irrigation of 


Effect of Certain Climatic Factors on the Diameter Growth of Long- 
Jour. Agr. Research 41, 349-363. 1930. 
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the trees, throughout the season of 
growth, for three years. This fact sup- 
ports previous statements’ based upon 
the examination of trees that had been 
growing under different conditions of 
environment. 

The application of a complete fertil- 
izer, without water other than the nat- 
ural precipitation, appeared to increase 
the rate of growth of the trees in diam- 
eter to a slight degree, although more in 
the springwood portion of the annual 
growth ring than in the summerwood 
portion. A nitrate fertilizer, without 
irrigation, also increased the total 
growth but increased the summerwood 
to the greater degree. In both cases it 
is likely that the abundant supply of 
available soil moisture in 1928 and 1929 
had as great an effect upon the growth 
of the trees as the fertilizers. A count 
of the cones borne by the trees on the 
plots in 1929 indicates that cone pro- 
duction was stimulated by the treatment 
given, especially on the fertilized plots. 

Although irrigation of the southern 
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yellow pine forests can not be recom- 
mended as practicable, the results of the 
experiments described here indicate 
some silvicultural measures that may 
prove beneficial in the management of 
such forests. The maintenance of forest 
soil conditions that will promote the 
retention of moisture, making it con- 
tinually available fo the trees, will result 
not only in a greater growth increment 
but also in the production of heavier 
and stronger wood than that obtained 
under less favorable conditions of soil 
moisture. In the southern pine region 
it is not a matter of conserving a limited 
water supply but rather of holding some 
of the rainfall, which usually is abun- 
dant in total amount. The exclusion of 
forest fires, a satisfactory stocking of the 
forest areas, and an admixture of broad- 
leaved species with the conifers are all 
silvicultural measures that would in- 
crease the organic content of the soil, the 
soil fertility, and the capacity of the soil 
for the retention of water. 


ANATOMICAL STUDIES OF THE WOOD OF A HYBRID LARCH? 


By KAFILUDDIN A. CHOWDHURY? 


With several organizations actively interested in hybridizing forest trees it becomes 

of interest to know what changes are brought about in the wood of the hybrid. In 

this case a natural hybrid was investigated as to the anatomical structure of its 

wood. A study on a limited scale of eleven characteristics indicates that in this 

case the hybrid has a wood structure more nearly resembling that of the female 
parent. 


ATURAL hybridization in the 
IN| plant world has long _ been 

recognized but the principles 
underlying its effect on the resulting 
offspring were not known until the time 
of Mendel. During the last thirty years, 
many workers have been interested in 
these “crosses”, especially those of her- 
_baceous species, but their work has been 
largely confined to external morphology 
or at best to the histology and cytology 
of the primary tissues of leaves, young 
parts, and the like; in fact, most in- 
vestigators have purposely avoided 
working with woody plants and more 
especially trees, largely because of the 
time element involved in the matura- 
tion of the offspring. This has resulted 
in a dearth of information as to where 
and to what extent the blending of char- 
acters takes place in woody hybrids, 
especially in the secondary tissues. 


MATERIAL 


In pioneer studies of this type, it is 
obvious that the plants which best af- 
ford opportunities for investigation are 
those in which the organization of the 
secondary tissues is of the simplest sort. 
outset would facilitate research in this 


field not only because of the restricted 
number of cell types involved but also 
It follows that selection of these at the 
because of the concomitantly limited 
number of permutations which must be 
considered. The Gymnosperms, owing 
to their simple anatomy and general 
freedom from uncontrolled hybridiza- 
tion, fulfill these requirements, and 
hence a gymnospermous hybrid has 
been selected for the present study. 

The author was fortunate in obtain- 
ing material of the Dunkeld hybrid 
larch, Larix eurolepis Henry, and of 
the parents L. europaea DC. and L. lep- 
tolepis, Hort., all from Dunkeld, Scot- 
land. Since the specimens were not 
preserved in liquid, it has not been pos- 
sible to include data upon the delicate 
tissues of the secondary phloem; in 
consequence the study has been confined 
to an analysis of those changes which 
appear to have taken place in the sec- 
ondary xlyem as a result of hybridiza- 
tion. 


Review OF LITERATURE 


A survey of the literature upon hy- 
bridization among the conifers shows 
that in nature, “crosses” are by no 


1Contribution from the Department of Wood Technology, New York State College of 


Forestry. 


*Formerly graduate student on leave from the Forest Research Institute, Dehra Dun, India; 


now Wood Technologist at Dehra Dun. 
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means common (9), since only a few 
authentic cases are cited, among which 
the following may be mentioned, 
Tsuga mertensiana Sarg. X Tsuga he- 
terophylla Sarg. = Tsuga Jeffreyi 
Henry; Larix laricina K. Koch & Larix 
decidua Mill. = Larix pendula, Salisb.; 
Larix europaea DC. X Larix leptolepis 
Hort. = Larix eurolepis Henry. 


In 1845 Klotzsch (6) started work 
upon hybridization of trees by crossing 
two species of each of the following: 
pine (Pinus); oak (Quercus); alder 
(Alnus) ; elm (Ulmus) ; in all instances 
he noticed an increased vigor in the 
growth of the hybrid progeny but un- 
fortunately this work was not continued 
and consequently very little information 
concerning these hybrids is available. 
More recently, the question of hybridiz- 
ing trees has again come to the fore, 
largely as the result of the achievements 
of the horticulturist and agriculturist 
in their respective fields, and the ever 
pressing need for the best possible 
stock for reforestation. Among the in- 
teresting contributions in tree hybridiza- 
tion, that, dealing with the Dunkeld 
hybrid by Professor Henry and Miss 
Flood (9), should be mentioned. This 
paper records interesting data obtained 
from a study of characters visible to the 
naked eye in addition to those compiled 
from a cursory examination of such 
structures as the resin canals in the 
young twigs, and resin canals, fibro- 
vascular bundles, epidermal cells and 
stomates in the leaves. The subsequent 
papers by Henry (10) (11) on the 
artificial production of vigorous trees 
and the art of producing more rapidly 
growing trees as a result of hybridiza- 
tion are of timely interest to foresters 


JOURNAL OF FORESTRY 


since they are indicative of the diffi- 
culties which may be encountered in the 
artificial crossing of trees. In this con- 
nection, the work of Janssonius and 
Moll (13) deserves mention, even 
though it is not strictly pertinent to 
the subject in question. As indicated by 
the title, “Der anatomische Bau des 
Holzes der Pfropfhybride Cytisus adami 
und ihrer Komponente”, this research 
consisted of a comparative anatomical 
study of the wood of a “graft” as com- 
pared to the normal wood of the two 
parents; the results indicated that the 
xylem of the “scion-hybrid” resembled 
more closely that of C. laburnum, the 
“stock” parent. 


HIsToRY OF THE DUNKELD 
Larcu Hysrip 


At Dunkeld (Perthshire), Scotland, 
ten trees of L. leptolepis are now grow- 
ing which were raised from seeds im- 
ported from Japan in 1884 (9). A 
number of specimens of L. europaea 
occupy a nearby hillside. The seedlings 
from these Japanese larches were ob- 
served to depart materially in their 
external characters from those normally 
grown elsewhere. They were of differ- 
ent habit and exhibited much greater 
vigor, and subsequent investigation 
proved that they had resulted from 
cross-fertilization by the pollen of L. 
europaea. The natural hybridization of 
these two species had previously been 
observed by foresters who had taken 
advantage of it to obtain seedlings 
which would prove especially resistant 
to the widespread larch canker. Some 
of these hybrid trees have since arrived 
at maturity and their habit and botani- 
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cal characteristics conform to the Men- 
delian theory of segregation. Artificial 
cross-pollination has also been at- 
tempted between these species but for 
some unaccountable reason it was un- 
successful. 


NaTurRE AND METHOD oF STUDY 


Since a group of workers have shown 
that a change in the ecological condi- 
tions under which a plant grows may 
bring about a modification of its inter- 
nal structure (7), it seemed desirable 
to obtain wood specimens from neigh- 
boring trees of approximately the same 
age and on the same site. The source 
of the material of the Japanese larch 
and the Dunkeld hybrid was from the 
above mentioned trees at Dunkeld, but 
owing to the fact that larch is wind 
pollinated, the individual identity of the 
male parent could not be ascertained. 
Scientific accuracy was at least approxi- 
mated, however, in that the specimens 
for the xylem study of the male parent 
were collected from a nearby stand 

In order to determine the degree of 
variation which appears in the xylem 
of the parent species under varying 
conditions and in different countries, 
wood samples of L. europaea from 
Wales, Ireland, Scotland, France, Swe- 
den, Italy and New Hampshire (U.S.A.) 
and of L. leptolepis from Japan and 
Scotland were examined. It is inadvis- 
able at this point to go into detail as 
to the minor anatomical variations in 
these woods; it is sufficient to state that 
the European larch, irrespective of its 
origin and condition of growth, pos- 
sesses certain diagnostic features in the 
xylem, which readily permit of its 
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separation from “Scottish-grown” L. 
leptolepis although not necessarily from 
this species growing normally in Japan. 
That this assumption is based upon an 
examination of relatively few specimens 
and in consequence may be contradicted 
by a more searching investigation, is 
fully realized. Furthermore, mention 
of the fact should be made that the 
Japanese larch grown in Japan and the 
same species grown in Scotland show 
a decided difference in structure for 
which reason this study has been con- 
fined to an examination of the material 
at Dunkeld and its immediate vicinity. 
In this way, and in this way only, has 
it been possible to reduce the geographi- 
cal and site variations to a minimum. 


Discussion AND DEDUCTIONS 


As is shown in Table 1, the maximum 
radial and tangential diameters of the 
longitudinal resin canals of L. europaea 
are 130 and 100 microns respectively, 
while those of the L. leptolepis mea- 
sure 46 and 57 microns. This represents: 
a considerable inter-species difference. 
The canals of the hybrid L. eurolepis, 
by comparison, exhibit a maximum 
radial width of 95 microns and a maxi- 
mum tangential width of 90 microns, 
that is, measurements which approach 
nearest to those of L. europaea. Thus 
it would appear from this evidence at 
least that the factor which determines 
the maximum diameter of longitudinal 
resin canals of L. europaea is dominant 


in the hybrid. 


A comparable condition might natu- 
rally be anticipated in respect to the 
measurements of the horizontal resin 
canals but actually it does not occur. 
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Tas_e I 
TABLE SHOWING THE MEASUREMENT OF MICROSCOPICAL STRUCTURES* 
Resin Canal Rays Tracheid 
Length | Diam. 
Longitudinal | Horizontal Fusiform Linear _in _in 
Microns_ | Microns 
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* All measurements are in microns. 
Larix leptolepis— 


30-46 30-57 27-38 19-28 119-335 38-46 1-2 14-18 300-400 500 3,400 27-35 


(2-6) 


Larix europaea— 


53-130 57-100 57-110 30-57 300-670 38-68 1 


32-42 750-900 1,000 5,000 40-50 
(2-10) 


Larix eurolepis— 


34-95 27-90 27-44 15-21 185-385 22-30 1 


16-20 335-400 900 4,000 30-38 
(2-7) 


In this instance the vertical and hori- 
zontal diameters of the European larch 
were 110 and 57 microns respectively 
as compared to the measurements of 
38 and 28 for the Japanese larch while 
in the hybrid these canals exhibit com- 
parable widths of 44 and 21 microns. 
This means that the hybrid has not 
inherited its horizontal canal-size from 
L. europaea as in the case of longitudi- 
nal type but retains the dimensions of 
the canals of L. leptolepis. Thus in the 


hybrid, the longitudinal canals ap- 
proach in size those of the one parent 
and the horizontal canals those of the 
other. 

Moreover, in regard to both the linear 
and the fusiform rays, the hybrid ex- 
hibits the same dimensional limits as 
L. leptolepis. 

Since the hybrid reveals so great an 
intermingling of the parental characters, 
in which it favors the staminate parent 
in some respects, the ovulate in others, 
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20 25 
Length in 100 Microns. 


Fic. 1—Comparative numerical distribution of the fibers in respect to length, measured at 
random. 
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and occupies an intermediate position 
in still others, it was thought advisable 
to study the fiber lengths of the three 
species more critically, but before going 
into a detailed discussion of this phase 
of the problem it may not be out of 
place to introduce a brief statement 
regarding the method of “sampling” 
employed in obtaining the data for 
Table 1 and Figures 1 and 2. Table 1 
includes the length classes of both the 
springwood and summerwood fibers for 
the three species. The materials for this 
study were obtained as follows: (1) 
samples including both the summer- 
wood and springwood were macerated 
by using Schultze’s method; (2) the 
fibers were measured at random without 
attention to whether or not they came 
from the springwood or summerwood, 
or in what proportion each type was 
taken; (3) three curves (Figure 1) 
were drawn to show the comparative 
numerical distribution of the fibers of 
each species in respect to length; (4) 
the percentage of springwood and sum- 
merwood fibers were computed from 
cross sections of the normal wood and 
the results indicated that each type was 
present in practically equal numbers; 
(5) samples of the springwood and the 
summerwood were also macerated sepa- 
rately and equal numbers of fibers were 
measured at random; (6) the two 
groups of data were added to give the 
sum total of the springwood and the 
summerwood fibers for Figure 2. 

A careful examination of Figures | 
and 2 reveals the fact that the indi- 
vidual modes for the three species do 
not coincide in the two sets of graphs, 
as indicated by the relative position of 
the highest points on the curves. For 
example, in Figure 1 the modes are 
approximately at 1,500 microns for L. 


leptolepis, at 3,000 microns for L. euro- 
lepis and at 4,000 microns for L. 
europaea; while in Figure 2 they are 
at approximately 2,000, 2,000 and 4,000 
microns respectively. Furthermore in 
Figure 1, L. ewrolepis takes an inter- 
mediate position between L. leptolepis 
and L. europaea, while in Figure 2 the 
curves for L. leptolepis and L. eurolepis 
more or less coincide while that for 
L. europaea takes an altogether differ- 
ent shape and position. It might be 
noted in passing that the form of the 
curves for L. europaea has not been 
appreciably altered by the two different 
methods of sampling. 

As regards the accuracy and the relia- 
bility of the two methods followed in 
obtaining the data for Figures 1 and 2, 
it would appear that one might run into 
considerable danger in taking samples 
of macerated fibers including both 
springwood and summerwood. Obvi- 
ously the measurement of too many 
fibers of one type and too few of the 
other would give results wholly at vari- 
ance to those which should be obtained 
when the proportion of springwood and 
summerwood tracheids in the ring was 
considered. This defect in taking sam- 
ples may totally upset the proportions 
in which such cells occur in the growth 
ring. Thus the mode and the general 
contour of graphs plotted from such 
data may be altered to such a degree 
that any correlations which might exist 
may not be apparent, or erroneous con- 
clusions might be drawn. For this rea- 
son the data from which the Figure 1 
was plotted have been discarded in 
favor of the one in which the spring- 
wood and the summerwood fibers were 
measured separately in their proper 
proportions. 

While measuring the tracheids of L. 
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eurolepis it was observed that most of 
those which were over 3,400 or more 
microns long came from the summer- 
wood, a cell type which could be easily 
distinguished by its thick wall and 
narrow lumen. This naturally suggests 
a question as to whether or not the gain 
in the general length of the tracheids 
of the hybrid larch was restricted to 
the outer part of the ring. In order to 
answer this question splinters of spring- 
wood and summerwood were macerated 
separately and over 300 tracheids from 
each type in each of the three species 
were measured, and their maximum and 
minimum lengths were recorded as in- 
dicated in Table 2. 

A study of this table indicates certain 
facts and relationships in regard to the 
limits of the fiber lengths of the spring- 
wood and summerwood tracheids which 
are characteristic of the parents and 
their offspring and which may be sum- 
marized as follows: 
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fibers, it may be argued that it is 


indicative of a dominance in the > 


other direction. 


3. The hybrid shows the same min- © 


ima in the springwood and sum- 


merwood tracheids in spite of the — 


fact that the shortest summerwood 
fibers of both parents are longer 


than are their corresponding spring- | 


wood tracheids. 
B. In regard to maximum fiber lengths: 


1. The springwood tracheids of L. | 
eurolepis tend to approach those | 
of the ovulate parent, L. leptolepis. 


2. The summerwood tracheids of 
the hybrid show a similar but less 
pronounced trend, but nevertheless, 
one which is sufficient to warrant 


the suggestion that in both the fiber | 


series the maximum length charac- 
teristic of L. leptolepis tends to be 


dominant in the hybrid, a relation- | 


ship which is diametrically opposite 
to that found to prevail in regard to 


TABLE 2. 


MINIMUM AND MAXIMUM LENGTH OF TRACHEIDS 
—_————— 


Spring tracheid length 


Species Shortest 


Summer tracheid length 


eee 
All measurements are in microns 


Ezaleptolepis= eee 500 
SMEUTOPACAse eee ee ee ee 1,000 
Uxmeurole piss) 2 Soot. ee 900 


Longest Shortest Longest 
2,500 1,400 3,400 
4,500 1,700 5,000 
2,600 900 4,000 


A. In regard to minimum lengths: 

1. The springwood tracheids of the 
hybrid, L. eurolepis, presents a 
minimum which is more or less in- 
termediary between those of the two 
parents, but since it tends to ap- 
proach that of the staminate, L. 
europaea, it may be suggestive of 
dominance in this respect. 

2. The summerwood tracheids of 
the hybrid are shorter than are those 
of either parent, and since the male 
parent L. leptolepis has the shorter 


the minimum length of the spring- : 


wood tracheids. 
As the conclusions derived from the 


study of the limits of the fiber lengths 
in the three species were found to be 
inadequate, an attempt was made to — 


analyze the data by statistical methods. 
This was done by calculating the lower 
and upper quartile measures from iso- 
lated springwood and summerwood 
fibers from each species. Table 3 shows 
that for the springwood fibers the hybrid 
has an 1. q. limit of 1,490 microns and 
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an u.q. limit of 2,020 microns, the 
Japanese larch 1,540 microns and 2,030 
microns, and the European larch 2,375 
microns and 3,559 microns respectively. 
In the summerwood fibers the 1. q. and 
u. q. limits for the hybrid were 2,256 
microns and 2,970 microns, for the 
Japanese larch 2,113 microns and 2,730 
microns, and for the European larch 
2,875 microns and 4,207 microns re- 
spectively. This means that in the dis- 
tribution of the fiber length classes the 
hybrid shows a decided affinity for the 
mother parent, as revealed by the values 
recorded in Table 3. 

In the diameter of the tracheids and 
the thickness of their walls, Table 1 
shows that the hybrid again occupies 
an intermediate position. 

The presence or absence of spiral 
thickenings on the wall of the tracheids 
is important in this connection. Kane- 
hira (13) in discussing the structure of 
L. leptolepis says that “spirals some- 
times may occur in the wall of the early- 
wood tracheid”. Then in a subsequent 
publication (14) he gives a drawing 
showing the presence of the spirals in 
the ray tracheids. On the other hand, 
when describing the same wood, Fujioka 
(8) says, “die Spiralverdickung der 
Tracheiden nur auf dem Spatholz sich 
nachweisen lasst, doch bei dem Vor- 
handensein der spiralegen Streifung 
fehlt; ferner zeight die Quertracheide 
niemals Spiralbildung”. In spite of the 
fact that the above statements are con- 


tradictory, both have been found to be 
true. The writer found spiral thicken- 
ings in only one longitudinal tracheid 
of L. leptolepis during an examination 
of a number of tangential and radial 
sections, and moreover that tracheid 
was situated adjacent to a longitudinal 
resin canal. In addition, the presence 
of spirals in a ray tracheid contiguous 
to a longitudinal resin canal was also 
detected. Thus both the above state- 
ments were found to be correct, but it 
must be assumed that the occurrence of 
spiral thickenings is extremely rare and 
possibly found only in association with 
longitudinal resin canals. No true 
spirals were observed on the walls of 
the tracheids of either L. europaea or 
L. eurolepis. 

It may be interesting to note in this 
connection that a peculiar type of 
closely spaced striations were found on 
the walls of the summerwood tracheids 
of L. leptolepis and L. eurolepis, but 
not on the walls of the tracheids of 
L. europaea. 

Table 4 summarizes the position of 
the anatomical structures of the wood 
of the hybrid larch in relation to the 
same features as they appear in the 
wood of the parents. 

An examination of Table 4 shows 
that out of eleven characters the hybrid 
favors the European larch in only one 
case, it holds an intermediate position 
in but three, and in all of the remainder 
it stimulates the features of the Japanese 


TABLE 3. 


LOWER AND UPPER QUARTILES OF TRACHEID LENCHTHS 


Springwood tracheids 


Summerwood tracheids 


Species Lower quartile Upper quartile Lower quartile Upper quartile 
All measurements are in microns 
Larix leptolepis____--—----__ 1,540 2,030 2,113 2,730 
Larix europaea__________----- 2,375 3,559 2,875 4,207 
Larix eurolepis—— 1,490 2,020 2,256 2,970 
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larch. Hence it would appear that the 
structure of the wood of the hybrid 
larch, L. eurolepis, does not occupy an 
intermediate position between the pro- 
ducing species but rather one which 
tends to approach that of the ovulate 
parent and to that degree at least it 


may be classified as dominant on the 
distaff side. 


SUMMARY 


1. The longitudinal resin canals of 
the Scottish-grown larch hybrid, L. 
eurolepis, attain the cross-dimensional 
limit of those of the male parent, L. 
europaea; the horizontal canals in con- 
trast approach closely in size those of 
the female parent, L. leptolepis. 

2. The length, diameter, and wall 
thickness of the tracheids of the hybrid 
are intermediate between those of the 
parent species. 

3. The increase in length of the 
tracheids of the hybrid as compared to 
those of the female parent, L. leptolepis, 
is restricted to those of the summerwood 
type. 

4. The characteristic striations found 
on the wall of the Japanese larch ap- 


JOURNAL OF FORESTRY 


pear to have been inherited by the 
hybrid. 

5. The most reliable method for 
“sampling” the wood fibers of larch, 
and possibly of conifers in general, con- 
sists in macerating the springwood and 
summerwood sperately in order that the 
proportions in which these cells occur 
in the growth ring may be retained in 
the subsequent data. 
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TABLE 4. 


COMPARISON OF ANATOMICAL STRUCTURE BETWEEN HYBRID AND PARENTS 


Characters of the hybrid 


Name of the parent which the hy- 
brid favors, or intermediate position 
between the parents 


1y-Resin -canals, longitudinal eee L. europaea 
2. Resing canals horizontal ee L. leptolepis 
3°. Rays, fusiform. ee L. leptolepis 
4. Rays, linear_________ ee ar ee L. leptolepis 
5. Tracheid length: “ springwood_. Di Fi en eR SN L. leptolepis 
6. Tracheid length: summerwood____..- hint Intermediate 

7. Frequency curves of the mixture of springwood and 
SUMMEYWOOd tra Cel See eee L. leptolepis 

8. Upper quartile and lower quartile of isolated spring- 
wood and summerwood tracheids_____»_»_P L. leptolepis 
9. Tangential diameter of tracheids._.._»=SEE Intermediate 
10. Thickness of the walls of tracheids_._»_>=_ Intermediate 
11. Striations on the walls of tracheids. L. leptolepis 
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"Number of fibere Measured. 
Ss 


20 25 
Length in 100 Microns. 


Fic. 2.—Comparative numerical distribution of the fibers in respect to length, springwood and 
summerwood fibers measured separately and totaled. 
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A PLANIMETER CHART 


By RALPH R. HILL 
Technical Assistant, Pike National Forest 


Many foresters frequently use the planimeter for determining the areas of irregular 
figures. The author has computed a table for rapidly converting planimeter readings 
to acres for maps drawn to various scales. _ 


ient instrument, extensively used 

by foresters, for determining the 
area of irregular figures, but its use, 
for any long period of time, becomes 
exceedingly tiresome. 

As a result of several weeks of con- 
tinuous use of the planimeter a chart 
was prepared for converting planimeter 
readings to acreage. Its use shortens 
the work by two steps. The necessity 
for computing the converting factors 
for the more commonly used map scales 
is eliminated, and, instead of multiply- 
ing the planimeter reading by the con- 
verting factor, the chart substitutes a 
shorter -step of addition in which there 
is less chance for arithmetical error. 
Factors for scales of 4 and 8 inches to 
the mile are simple figures, easily ap- 
plied without a chart, but scales such as 
found on U. S. Geological Survey quad- 
rangles, 1:125,000, require consider- 
able computation which can be done 
away with by using the chart. 

Example: The full planimeter read- 
ing including vernier is 5328 (53.28 
square inches) for a definite area on a 
2 inch=1 mile map. 


“Pe PLANIMETER is a conven- 


Reading from 


the chart along the line for this map — 


scale at the bottom of this page. 


Example: For the same planimeter 
reading on a map drawn to a scale of 
1:125,000 (1”=10,417 feet) the area 
would be: 

5000 units—=124549 acres, 


300 units= 7473 acres, 
20 units—= 498 acres, 
8 units 199 acres, 


5328 units—=132719 acres. 


The map scales given on the chart are 
those more frequently used, but values 
for additional scales may be computed 
and added as desired. For accurate 
work the map should be to scale and 
the instrument in adjustment. 


SUGGESTIONS FOR OPERATING A POLAR 
PLANIMETER 


1. Whenever possible, set the instru- 
ment so that a line from the tracing 
point to the graduated wheel is directly 
away from the operator when in posi- 
tion for the initial reading. Then it will 
not be necessary to move around the 
map or to read an inverted instrument. 


5 units of the vernier—8.0 acres, or 5000 units—=8000 acres 


3 units of the vernier—4.8 acres, or 300 units— 
2 units of the vernier—3.2 acres, or 


480 acres 
20 units= 32 acres 
and 8 units= 13 acres 


and the total acreage for the reading is 8525 acres 
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TABLE | 
PLANIMETER CHART SHOWING VALUE IN ACRES OF MULTIPLES OF VERNIER UNIT FOR VARIOUS 
MAP SCALES 
(For planimeters with a vernier unit of 0.01 square inches) 
Vernier 
OO Oe a ee ee eae ee ee es ee) 


Yin.=1mi. [102.4 [2048 [307.2 [409.6 (5120 (6144 [7168 (819.2 (9126 
Yin=1mi. || 25.6 [51.2 | 768 [1024 (128.0 [1536 (179.2 (204.8 (230.4 


lin=Imi. || 64 [128 [192 | 256 | 320 | 384 | 48 | 512 | 576 
Peale liol6 1 $2 1248.) 64 (80.96. |ll2 |128.. 4a 
Poe ia i 4 8 | ie 116 3) 20... 24, 1a 28 | 821 38 
ere ter (aes cee on a 5 bebe PT. Boo 
16in—=Imi. || 025 | .050| .075 | .100| 125 | 150) 475 | 200 | 225 
lin. 50ft. || .0006| .0012| .0017| .0023| .0029|  .0034| .0040|  .0046| .0052 
Lin.=100ft. || .0023| 0046] .0069| _.0092| _.0115| .0138| .0161/ .0184)  .0207 
Tin.=200ft. || .0092| .0184| .0276| _.0367|  .0459| .0551| .0643| .0735| 0826 
1 in.=300ft. || _.0207| .0413| .0620| _.0826| .1033| .1240| _.1446| .1653[ 1860 
1 in.=400 ft. || .0367| _.0735| _.1102| .1469| _.1837| .2204| .2571| .2930° .3306 
Tin.=500ft. || .0574] .1148| _.1722| .2296| .2870| .3444| .4017| .4591| 5165 
1 in.=1000 ft. || .2296| 4591] .6887| 9183 1.1478 1.3774] 1.6070| _1.8366| 2.0661 
1:24000 or 


| | 
1 in.=2000 ft. | .9183| 1.8366] 2.7548} 3.6731| 4.5914] 5.5096 ey Paes 8.2645 


1:48000 or 
1 in.=4000 ft. 3.673 7.346 | 11.019 | 14.692 | 18.366 | 22.039 | 25.712 | 29.385 | 33.058 


1:62500 or 
1 in.=5208 ft. 6.227 | 12.455 | 18.682 | 24.910 | 31.137 | 37.365 | 43.592 | 49.820 | 56.047 


1:125000 or | | l | 
1 in.=10417ft.|| 24.910 | 49.819 | 74.729 | 99.639 |124.549 |149.459 |174.368 |199.278 |224.188 

2. In planimetering adjacent areas it with which the circumference was fol- 
is often possible to make the initial lowed, but does not check an error in 
reading at a point common to two or_ reading the instrument. 


more areas. The final reading of the 7. A reading glass or a low-power 
first area may then be used as the initial hand lens simplifies reading the vernier. 
reading for the adjoining area. 8. When planimetering large areas it 


3. Make a rough preliminary excur- is necessary to set the fixed point of the 
sion around the figure to see that the instrument (pole) within the area. To 
entire boundary can be reached with the this reading must be added the constant 


wheel remaining on the paper. figure stamped on the arm of the instru- 
4. Mark the starting point and follow ment. The constant is the area of a 
the circumference clockwise. circle described when the arms of the 


5. It is not necessary to set the in- instrument are in the position that the 
strument at zero, it is easier to subtract angle formed by the fixed point wheel 
the initial reading from the second. tracing point is 90 degrees, and in fol- 

6. It is desirable to make two read- lowing this circle the graduated wheel 
ings and average them for the final re- does not turn (zero circumference). lf 
sult. The practice of checking one the area planimetered is smaller than 
clockwise circuit by returning the trac- the area of the zero circumference, the 
ing pointer counter-clockwise to the reading will be negative and must be 
initial point may check the accuracy subtracted from the constant. 


FirE-WEATHER PROJECTS IN RETRO- 
SPECT AND PROSPECT 


Much progress has been made in re- 
cent years in the study and solution of 
fire-weather problems. Such progress 
has been largely the result of expanded 
organization, increased personnel, im- 
proved communications and more ade- 
quate mechanical equipment. The re- 
lation between weather conditions and 
difficult fire situations has always been 
recognized by those engaged in fire- 
suppression, but the recognition found 
its first definite expression in 1913 
when the U. S. Weather Bureau under- 
took to issue fire-weather forecasts 
through its Portland (Oregon) office 
for the information and guidance of 
suppression forces in Oregon and Wash- 
ington. Since that time fire-weather 
forecasting has become a regularly es- 
tablished function of the Weather Bu- 
reau throughout the far western states, 
and has extended its usefulness to cer- 
tain regions east of the Rockies as well. 

In its development from very small 
beginnings in 1913 the fire-weather ser- 
vice has demonstrated the effectiveness 
of the same principles that have de- 
manded recognition in other branches 
of applied meteorology such as the frost 
warning service and airway weather 
service. These principles may be sum- 
med up in the one word “localization.” 
Localization connotes the ability to ap- 
ply general meterological information 
to restricted areas and special topo- 


graphic situations. It is indispensable 


to the proper performance of Weather 
Bureau duties in the Far West—a fact 
which may be accounted for by the 
peculiarities of* western topography. | 
The West is conspicuously a mountain- 
ous region, and mountain climates are 


notoriously individual. The vagaries 
of mountain weather are too well known 
to require review, and the necessity of 
understanding them in organized at- 
tempts at fire suppression is obvious. 
The atmospheric ocean is homogene- 
ous, and viewed as a whole its analysis 
by a single forecaster supplied with in- 
formation such as that accumulated 
twice daily at district forecast centers is 


feasible; he can generalize with com- 


parative assurance as to its present 
characteristics and probable future 
changes over the wide areas. But ordi- 
narily he can generalize only. Progress 
in fire-weather forecasting, as in frost 
forecasting or airway weather forecast- 
ing, resides not alone in the improve- 
ment of a general synopsis or a general 
forecast, although those are objects to 
be sought, but it resides preéminently in 
disposing of the more pressing prob- 
lems of localization. 

When the fire-weather forecasting 
was first undertaken it was based on the 
existing Weather Bureau organization 
—a wide network of stations whose 
telegraphic reports gave the forecasters 


at Portland and San Francisco a birds- 


eye view, so to speak, of weather con- 
ditions over the North American con- 
tinent twice a day. By this means the 
forecasters were able to issue general 
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warnings of extremely dry or windy at- 
mospheric conditions when the synop- 
tic charts indicated their imminence 
over wide areas. The basic idea thus 
adapted was sound but it was far from 
being final so far as details of applica- 
tion and refinements of practice were 
concerned. For one thing the district 
forecaster was usually in ignorance of 
the exact state of the weather at the 
scene of a going fire. His reporting sta- 
tions were located in the centers of 
population; not in the mountains or 
forests. He did not know what fires 
were in progress, nor where, nor what 
their degree of severity. Nor did he 
known anything of the special problems 
involved in the attack on any particular 
fire, nor how local idiosyncrasies of 
weather might affect them. 

In short, what the forcaster needed 
was more detailed data and more assis- 
tance in digesting and applying them. 
Since the middle of the last decade a 
great deal has been done toward giving 
him these added helps. The U. S. For- 
est Service has contributed greatly to 
these results by multiplying reporting 
stations in forested areas. In Cali- 
fornia alone the number of ranger sta- 
tions reporting to the forecast center 
daily during the season of fire hazard 
now exceeds 35, supplying specific in- 
formation as to wind, weather, tempera- 
ture and humidity. More effective co- 
operation is maintained with the Forest 
Service in other directions also. To- 
day, if a fire is being combated for 
which detailed forecasts are required by 
the suppression forces, the forest ofh- 
cial directing the attack may call on the 
district forecaster for daily advices 
covering the meteorological factors in 
his vicinity, these special advices being 
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sent to him by telegraph until the need 
for them has passed. 

The Weather Bureau has contributed 
substantially to the advancement of the 
project by creating a special fire-weather 
personnel consisting of men assigned to 
the study of this problem exclusively. 
One man is attached to each of the 
Weather Bureau stations at San Fran- 
cisco, Portland, Seattle, Spokane, Boise, 
Chicago and Boston. Each devotes 
himself to the study of the fire-weather 
problems peculiar to the district under 
his purview, the localization of the fore- 
casts and the standardizing and im- 
provement of the weather reporting or- 
ganization in the mountains and forests. 
Much of his time in the fire season is 
spent in the field. In the winter he is 
occupied in examining, compiling and 
digesting the data accumulated, and 
mapping the campaign for the season 
ahead. 

Important among the schemes aiming 
at better localization is the mobile fire- 
weather forecasting unit. Heretofore 
the plan has been, in a sense, to bring 
the fire to the forecaster. The mobile 
forecasting unit attempts to bring the 
Although still 
in its experimental stages, the service 
has already proved its feasibility to a 
degree that warrants its continuation. 
It consists substantially of a Weather 
Bureau office on wheels. A light auto 
truck has been equipped with radio re- 
ceiving apparatus wherewith to inter- 
cept the broadcasts of weather data 
from the forecast center in San Fran- 
cisco, thus enabling the forecaster at- 
tached to the unit to prepare synoptic 
charts at the scene of any fire to which 
he may be called, and thus putting at 
his disposal a fund of information both 


forecaster to the fire. 
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general and specific from which to de- 
duce forecasts of weather changes im- 
pending in the immediate vicinity. 

A present project in all fire-weather 
districts, and one of basic importance, 
consists of a detailed survey of weather 
conditions affecting fires, particularly 
such elements as wind, relative hu- 
midity, and thunderstorms, by means 
of the establishment and operation of 
numerous special observing stations in 
forested areas. The information which 
the survey aims to secure is essential 
for successful forecasting, and has di- 
rect application to fire control, silvicul- 
ture, forest pathology, and forest 
entomology. This project involves 
subsidiary projects relating to the im- 
provement of methods and perfecting 
of instruments whereby the survey can 
be more effectively carried on. 

Intensive investigation of certain fire- 
weather factors in their relation to fire 
start and spread is being made in the 
various districts, involving in particular 
special studies of relative humidity, 
thunderstorms, wind and precipitation. 
Hazard rating scales are also a subject 
of study with the object of evaluating 
the significance of meteorological fac- 
tors in connection with fires. Projects 
for better localization of forecasts are 
also in contemplation: the mobile fore- 
casting unit now operated in California 
represents one of them, and tests are to 
be made to determine the feasibility of 
applying similar methods of localiza- 
tion in Oregon and Washington also. 

E. H. Bowte, 
Meteorologist in Charge, 
U. S. Weather Bureau, San Francisco. 
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RELATION OF THE CALIFORNIA DIVISION 
oF ForESTRY TO THE STATE-WIDE 
Water Pian? 


From the year 1889, when Wm. H. 
Hall, then State Engineer, made the first 
study of California’s water resources 
and issued a report thereon, down to 
today, there have been numerous legis- 
lative actions taken, carrying appropria- 
tions amounting to hundreds of thou- 
sands of dollars to investigate the water 
problems and resources of the state and 
to recommend a state-wide policy for 
the conservation and use of its waters. 

In 1921, the state legislature appro- 
priated $10,000 and directed the State 
Board of Forestry to examine “re- 
portedly large and increasing areas in 
this state which have been and are being 
denuded of timber and other vegetable 
protective covering and which, because 
of such denudation, are not only a 
present and rapidly increasing eco- 
nomic loss to the people of the state, 
but are also causing a rapidly increas- 
ing destruction of streams and harbors 
and are also interfering with and threat- 
ening to destroy, with constantly in- 
creasing rapidity, the availability of 
water for domestic, irrigation, hydro- 
electric power, mining, navigation and 
other necessary purposes.” 


The Board was instructed to examine 
these areas and report “a plan whereby 
they may be reforested or otherwise 
covered with protective vegetation.” 

You are all familiar with Examiner 
Munn’s Report? and the findings as to 
the extent of denudation and devasta- 
tion, the relation of forest influences to 


‘Presented at the 3rd annual meeting, California Section, Society of American Foresters, at 


San Francisco, December 19, 1930. 


Erosion and Flood Problems in California, by E. N. Munns. Report on 1921 Senate Con- 
current Resolution No. 27, Calif. State Board of Forestry, Sacramento, 1923. 
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water conservation and erosion control, 
and which were emphasized as being 
the outstanding problems of the state. 
The report stated that the most effective 
plan for reforestation and recovering of 
denuded lands was careful, systematic 
and effective fire protection and that the 
state should take the leadership in fire 
protection and it further recommended 
the appropriation of sufficient funds to 
properly meet the State’s obligations, 
and then returned to the State’s treasury 
$3,041.49, unexpended moneys of the 
$10,000.00 original appropriation. A 
truly remarkable investigation. Since 
then the number of fires, the acreage 
burned and damages suffered have grad- 
ually increased. 

The state’s water studies have prog- 
ressed until a mass of data as to 
run-off and stream flow has been ac- 
cumulated and which have been con- 
densed into engineering reports and 
recommendations as to control, storage 
and distribution. All of these studies 
are now being consolidated under the 
present Legislative Water Commission 
and the federal and state water com- 
mittee, known as the Hoover-Young 
Water Committee, who will presumably 
make a report of their findings and 
recommendations in 1931, as to a co- 
ordinated state-wide water plan. 

A group of forestry-minded men in 
California recently began to wonder 
what part forestry and forest influences 
would play in this report and in the 
state plan. They felt that the difference 
in run-off and erosion from forested 
and deforested slopes upon water con- 
servation and stream flow regulation 
and water storage in a $5,000,000,000 
proposed water plan should have some 
consideration, and that it should not be 
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ignored nor accepted as a matter of 
small importance, nor considered as an 
unsolvable controversial problem. 

After forty years of California water 
studies, the following two conflicting 
statements have been made by promi- 
nent water engineers, which indicates 
the confusion still existing in our water 
problem. One statement was to the 
effect that 75 per cent of all the state’s 
waters reaches the ocean within 45 days 
after it falls in the form of snow or 
rain. This statement was made in sup- 
port of a needed storage program. The 
second statement is that from 50 per 
cent to 75 per cent of the precipitation 
is consumed by the native vegetation of 
the watersheds. This statement was 
made in support of a needed increased 
water production program. 

Within one drainage area we find the 
water users themselves were divided 
into two factions as to what constitutes 
proper watershed management. One 
favors burning the brush from the foot- 
hills so that more water will run-off 
into the closed basin in the valley 
below; the other faction protests the 
cutting of timber on privately- and 
federally-owned lands because of its 
stated detrimental effect upon the water 
crop. 

The group of forest-minded indi- 
viduals referred to, met with the joint 
Hoover-Young Water Committee and 
Legislative Commission by appointment 
and presented the several phases of for- 
est influences upon California’s water 
problems, asked that forestry be duly 
considered in their deliberations and 
findings, that a substantial appropria- 
tion be made for forest influence studies 
and that pending a final or satisfactory 
solution of all controversial questions, 
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that the committee recommended an 
adequate protection program as a part 
of California’s water plan. A_ brief? 
presenting forestry’s arguments was pre- 
pared by the executive committee of the 
California Section of the Society of 
American Foresters and presented to all 
members of the Committee. Later the 
State Board of Forestry was requested 
by the Committee to submit a statement 
covering the position of the Division of 
Forestry in the matter. 

Pending the Report of the Joint Com- 
mittee the Board of Forestry has pre- 
sented to the Department of Finance, a 
Budget plan which progressively in- 
creases the state’s financial support to 
the Division of Forestry for its ap- 
proach to adequate protection for the 
state, and have supported and urged an 
item in the Department of Public Works 
Budget for forest influence studies. 

These statements represent the atti- 
tude of the Division of Forestry as it 
now stands. A change in the make-up 
of the Division may extend the program 
within the next four years or may 
change it in its entirety. 

Since your annual meeting of last 
year, I have remembered several times 
your president’s reference to the advis- 
ability of the foresters of California 
becoming politically-minded. We have 
great need in California of the estab- 
lishment of a well-rounded, sound and 
coordinated forest policy, properly 
financed, and the placing of that policy 
into a continuous and permanent pro- 
gram. 

Good state forestry must necessarily 


*Relation of Forest Management to Water 
Resources. Journat or Forestry, Vol. 29, 
pp. 432-442. March, 1930. 
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be a long-term program, uninterrupted 
by four-year changes in state adminis- 
trations. 
It is essential for the welfare of Cali- 
fornia that a sound policy be developed 
and the necessary legislation enacted to 
make it continuous and there is no body 
of men better.qualified to direct this 
work than the men in this Society. 
H. S. GILMAN, 
Member, California State Board 
of Forestry. 
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RELATION OF THE CALIFORNIA STATE 
Division OF FORESTRY TO THE DEVELOP- 
MENT OF INDUSTRIAL FoRESTRY? 


The State Division of Forestry of 
California naturally comes in close re- 
lationship to the logging operators and 
private timber land owners of the state 
through its administration of the vari- 
ous state laws relating to forests and 
forest protection. The most important 
of these are the law requiring forest 
fire patrol of pine forestlands and the 
law requiring fire precautionary mea- 
sures in connection with private logging 
operations. Further it is provided by 
law that the State Board of Forestry, 
the policy-making body of the State 
Division of Forestry, shall contain a 
representative of the California redwood 
industry and a representative of the 
California pine region. 

In my opinion there is a splendid 
opportunity for the State Division of 
Forestry to maintain and build up this - 


*Presented at the 3rd annual meeting, Cali- 
fornia Section, Society of American Foresters, 
at San Francisco, December 19, 1930. 
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contact with lumber operators on pri- 
vate lands, until it attains its logical 
leadership in encouraging and develop- 
ing industrial forestry. Under present 
conditions it is generally admitted that 
the most important step leading to the 
development of industrial forestry in 
California is adequate protection of 
young growth and cutover lands. 

Here is an immediate opportunity for 
the Division to show leadership in 
giving aid and advice to forest operators 
in slash disposal. Time is available for 
year-long employees to engage in this 
work at the close of the fire season. Two 
lines of the work can be taken up; the 
first experimental burning to determine 
the best methods of disposal by burn- 
ing, and the second the assignment of 
state fire rangers to work with em- 
ployees of lumber concerns in the actual 
burning and to aid them by advice and 
example. There seems no reason why 
this should not become an important 
part of the forest protection program 
of the state. 

The primary effort in this disposal of 
slash should be to strike the best pos- 
sible balance between reducing the fire 
danger and preserving the advance re- 
production and the trees capable of 
serving as seed trees. In my opinion 
this can best be done by careful burning 
after the fall rains in strips and spots 
covering from 20 to 25 per cent of the 
cut-over area and designed to so break 
up the area that there will be a good 
chance of controlling future fires. There 
is opportunity also for much trial and 
experimental work to develop the most 
satisfactory and economical system. It 
will probably lie some where between 
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the systematic strip system developed 
by the Fruit Growers Supply Company 
and the hit-or-miss strip and spot sys- 
tem used by the Michigan-California 
Lumber Company. 

The State Division of Forestry has an 
equal opportunity to aid in the develop- 
ment of industrial forestry through its 
enforcement of the legal fire prevention 
requirements on private logging opera- 
tions. Most is accomplished if modera- 
tion and an educational spirit is fol- 
lowed in making these state fire law 
inspections. The object should be to 
help the operator reduce and pre- 
vent fires. In this way the state in- 
spector will gain the confidence of the 
men on the job and it is then easy for 
him to discuss with them the importance 
of advance young growth and the saving 
in operating cost through leaving the 
smaller trees, which in the future will 
be available for seed trees. By follow- 
ing out this plan it seems to me that the 
State Division of Forestry can render 
a real accomplishment in encouraging 
industrial forestry. With preservation 
of advance growth, protection of young 
growth on cut-over lands, and provi- 
sion for seed trees very substantial 
progress will be made toward future 
industrial forest production. 

Swirt Berry, 
Manager, Michigan-California 
Lumber Co., Camino, Calif. 
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STATE DIvIsION OF FORESTRY IN 
RELATION TO CouNTY FORESTRY? 


There is probably no other state in 
the Union where county forestry or 


*Presented at the 3rd annual meeting of the California Section, Society of American For- 
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county fire protection is practiced so 
extensively as in California. That such 
a situation exists, coupled with the fact 
that up until quite recently the ma- 
jority of these county units were operat- 
ing independently of the State Fores- 
ter’s office (or State Division of Fores- 
try as it is now called), would seem to 
indicate that in the past, state politics 
have had little sympathy with either the 
cause of forestry in general or local 
conditions in particular. 

Other contributing factors are doubt- 
less to be found in the diversified in- 
terests involved, as due to entirely differ- 
ent climatic and geographic conditions, 
the problems of the nothern part are 
far from similar to those of the southern 
part of the state. At times they are even 
found to be in direct contradiction. 

The situation exists. What should be 
the policy for the future? Up to a 
certain point the perpetuation of our 
timber supply and the conservation of 
the watershed areas is undoubtedly the 
state’s function, and an obligation that 
it must meet. To the Division of For- 
estry, therefore, remains the problem of 
deciding the policy that should be fol- 
lowed in determining the dividing line, 
where the obligation of the state ceases 
and where that of the local interests 
begins. In many localities the protec- 
tion service demanded, due to purely 
local conditions, is far in excess of any- 
thing that the state could reasonably 
be expected to furnish. Should the 
counties be encouraged to build up their 
own organizations? If so, to what ex- 
tent? If one hundred per cent, then 
there would be no need for a state 
forestry organization, and the counties 
would be entirely independent except 
for receiving their allocated pro rata 
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share of any state funds. It is hardly : 
within the realms of possibility due to — 


the financial status of some counties 
that such a program could be accom- 
plished, and if it were, without a doubt 
it would do far more harm than good 
for many reasons,—sufficient only to 
mention the fact that it would do away 
entirely with the possibility of any 
uniform state forestry policies, without 
which, nothing worth while can be 
accomplished. 

The present state policy of codpera- 
tion with the various counties, in some 
cases by financial assistance only, and 


in others by financial aid plus super- | 


vision or state control, is doubtless a 
step in the right direction, and in some 
cases has proven to be the only efficient 
way in which to handle the local prob- 
lems. A good illustration of this was 
in the recent “Tri-Counties” 
situation in Southern California. 

Here were found three counties,— 
Orange, Riverside and San Bernardino, 
all vitally interested in one common 
watershed, located in San Bernardino 
County, which county had its own For- 
estry Department, and yet due to local 
politics, jealousies and inter-county fric- 
tion, Orange and Riverside counties 
could not see their way clear to co- 
operate financially or otherwise with 
San Bernardino. The state stepped in, 
took over entire control of fire protec- 
tion in these counties, receiving appro- 
priations from all three to supplement 
the state funds. This doing-away with 
duplication of effort has naturally re- 
sulted in increased efficiency at a lesser 
cost, allowing for better discipline of 
personnel, together with standardization 
of equipment, methods and local fire 
prevention legislation. 


found 
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This policy works admirably where 
the counties are financially able to 
render assistance and where the inter- 
ests of the county itself are an issue. 
However, it does not solve the problem 
of furnishing protection to cut-over 
lands where the counties apparently 
have little if any interest, or the pro- 
tection of privately-owned timber, that 
possibly seems only to benefit some far 
distant city, or the protection of the 
“brush line” along the foothills of the 
Sierra Nevada 
many cases nobody cares if it is pro- 
tected or not, its value and therefore 
the necessity of its protection not yet 
having been realized. 

These problems which are just a few 
of the many, cannot be solved by the 
State Division of Forestry under its 
present financial conditions, and it is 
useless for the counties involved to 
expect relief until ways and means have 
been found either by special legislation, 
taxes or other methods, whereby sufh- 
cient funds are made available for their 
use. It would further help considerably 
if this state followed the example of 
others and took the State Forester’s posi- 
tion and that of the Board of Forestry 
out of politics and placed them under 
Civil Service regulations. Political in- 
terference, whether local or state-wide, 
is the curse of the fire service, state, 
county or municipal, and until it is 
removed no very great progress can be 
made. 

Several of the states, notably New 
York and Pennsylvania, are operating 
very successfully under one intensive 
state organization, and there is no ques- 
tion but what this is the ideal method. 
Whether or not it can be successfully 
practiced in California remains to be 
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seen, and depends entirely upon the 
attitude and work of the Division of 
Forestry and the Forestry Board, and 
of their supporters. 

Many of the counties, at present inde- 
pendent, have local problems where the 
investments at stake are so great that 
they will hesitate a long time before 
turning control over to the state organi- 
zation unless they are assured very 
definitely that the state is in a position 
and properly equipped to take care of 
them adequately and continuously. They 
are expending large sums of their own 
money to take care of their own local 
problems and until the State Division 
of Forestry by actual proven accom- 
plishments backed by a sound financial 
status can guarantee them 100 per cent 
service, they will continue to operate as 
they have in the past. 

SPENCE D. TurRNER, 
Chief Forester, Los Angeles County, 
Los Angeles, Calif. 
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REpoRT OF THE COMMITTEE ON THE 
CONSERVATION AND ADMINISTRATION 
OF THE PusLic DoMAIN 


The general policies and special rec- 
ommendations of the above committee 
are reproduced below: 


Wasnincton, D. C., January 16, 1931 
To the President of the United States: 

The committee appointed by you, in 
accordance with the act of Congress 
approved April 10, 1930, to make a 
study of and report on the conservation 
and administration of the public do- 
main, respectfully submits the follow- 
ing report: 

You have submitted to the committee 
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problems for consideration which we 
summarize under five major topics: 

1. The future disposition of the re- 
maining vacant, unreserved, unappro- 
priated public lands and the adoption 
of a definite program of conservation of 
grazing resources either through owner- 
ship or control by the States or by Fed- 
eral administration. 

2. The use and conservation of water 
resources including reclamation and 
flood control. 

3. The conservation of subsurface 
mineral resources with respect particu- 
larly to the position which the States 
should occupy in any program. 

4. The conservation of timber re- 
sources with special consideration of 
national forest areas, their usefulness 
within present limits, and the matter of 
additions to or eliminations from those 
limits. 

5. Changes in administration which 
might produce greater efficiency in the 
conservation and use of the natural re- 
sources of the Nation. 


Consideration of the questions sub- 
mitted has led the committee to the fol- 
lowing general conclusions and specific 
recommendations. 


GENERAL POLICIES 


It is the conclusion of the committee: 

1. That all portions of the unreserved 
and unappropriated public domain 
should be placed under responsible ad- 
ministration or regulation for the con- 
servation and beneficial use of its re- 
sources. 

2. That additional areas important 
for national defense, reclamation pur- 
poses, reservoir sites, national forests, 
national parks, national monuments, 


JOURNAL OF FORESTRY | 


and migratory-bird refuges should be 
reserved by the Federal Government for 
these purposes. | 

3. That the remaining areas, which 
are valuable chiefly for the production 
of forage and can be effectively con- 
served and administered by the States 
containing them, should be granted to 
the States which will accept them. 

4. That in States not accepting such 
a grant of the public domain responsi- | 
ble administration or regulation should 
be provided. 


5. We recognize that the Nation is 
committed to a policy of conservation 
of certain mineral resources. We believe | 
the States are conscious of the impor-| 
tance of such conservation, but that 
there is a diversity of opinion regarding 
any program which has for its purpose 
the wise use of those resources. Such a 
program must of necessity be based 
upon such uniformity of Federal and 
State legislation and administration as 
will safeguard the accepted principles 
of conservation and the reclamation 
fund. When such a program is de-. 
veloped and accepted by any State or 
States concerned, those resources should | 
be transferred to the State. This is not 
intended to modify or be in conflict with 
the accepted policy of the Federal Gov- 
ernment relating to the reservation 
stated in conclusion No. 2 above. 


| 
| 
} 
| 


SPECIAL RECOMMENDATIONS 


1. That Congress pass an act grant-| 
ing to the respective public-land States | 
all the unreserved, unappropriated pub- 
lic domain within their respective) 
boundaries, conditioned, however, that 
in order to make the grant effective, the | 
States desirous of accepting it shall so 
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signify by act of legislation. A copy of 
the accepting act signed by the governor 
and attested by the great seal of the 
accepting State, when transmitted to the 
President of the United States, shall 
operate as an application for the clear 
listing of the lands granted, and the 
proceedings thereon shall follow under 
the direction of the Secretary of the In- 
terior, as in the case of selection hereto- 
fore made by public-land States under 
State land grants. 

2. That for States not accepting the 
grant Congress shall include in the act 
a provision that upon the application 
of the State land commission, or State 
land commissioner, as the case may be, 
authorized thereto by the State legisla- 
ture, the President should by Executive 
order designate the unreserved, unap- 
propriated public domain in such State 
as a national range. 

Existing laws and appropriations per- 
taining to the national forests should 
be extended to national ranges in so 
far as applicable, including grazing 
research and range improvements, and 
disposition of receipts, homestead pro- 
visions, and the prospecting for and 
utilization of minerals. 

National ranges should include pub- 
lic lands withdrawn for mineral or 
other purposes when the use of the land 
for grazing is not inconsistent with the 
purpose of the withdrawal. 

3. In the same act of Congress it 
should be provided that in the absence 
of legislation by any State within 10 
years thereafter dealing with the control 
and administration of the unreserved, 
unappropriated public domain, the 
President, by Executive order, may es- 
tablish, when authorized by Congress, a 
national range in such State, comprised 
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of all such public domain, including 
lands withdrawn for mineral or other 
purposes whose use for grazing is not 
inconsistent with the purpose of the 
withdrawal. 

4. Areas of unreserved and unappro- 
priated public domain granted to the 
States shall be clear listed by the De- 
partment of the Interior in accordance 
with established procedure as to mineral 
or nonmineral character. In the case of 
lands classified as nonmineral in char- 
acter, those passed to the States should 
be in fee simple, and pending the trans- 
fer of lands to the States the Federal 
Government should recognize in so far 
as possible any method inaugurated by 
the States to regulate the movement of 
livestock on such lands to prevent over- 
grazing that is not discriminatory be- 
tween the States. 

In the case of lands classified as 
mineral in character, title to the State 
should be in fee simple, except for the 
reservation in the United States of 
specified mineral or minerals found by 
the Interior Department to be present in 
the land at the time of clear listing, and 
with reservation in the United States, 
its permittees, lessees, or grantees, of the 
right to enter upon the lands, to prospect 
for, mine, and remove such minerals. 

5. There should be temporarily ex- 
cepted from the grant the areas shown 
in map No. 1, submitted to this com- 
mittee by the Forest Service, entitled 
“Areas proposed by Forest Service as 
additions to existing national forests 
or for establishment as new national 
forests.” 

In order to determine what, if any, 
areas should be taken from or added 
to the national forests, a board should 
be created for each State composed of 
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five members, one designated by the 
President of the United States, one by 
the Secretary of the Interior, one by the 
Secretary of Agriculture, and two by 
the State. The power and duty of such 
boards shall be: (1) To decide what, 
if any, lands within such proposed areas 
shall be added to the national forests; 
(2) to decide what, if any, areas within 
existing national forests shall be re- 
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ized to select additional reservations — 
important for national defense, for 
reclamation purposes and_ reservoir 
sites, for national parks and monu- 
ments, and for migratory-bird refuges, 
and to recommend that they be set aside 
for the purposes indicated and be ex- 
cluded from lands granted to any ac-— 
cepting State, and such recommenda- — 
tion when received by the Secretary of — 


the Interior shall have the effect of | 
excluding such areas from the grant; | 
provided, however, that there recom- | 


stored to the public domain; (3) addi- 
tions to national forests should be 
limited to areas chiefly valuable for 


forest purposes, except upon request of 
the State involved; (4) the board shall 
endeavor to correct and round out the 
boundaries of national forests by the 
consolidation of areas wherever prac- 
ticable; (5) the board shall report its 
findings from time to time to the Sec- 
retary of the Interior and complete its 
findings within one year from appoint- 
ment of the board. 

The committee recommends the use 
of map No. 1 merely as a basis for con- 
sideration of the board, not as an ex- 
pression of opinion or suggestion that 
those areas be added to the national 
forests. 

The committee believes that this 
method of procedure will expedite clear 
listing of the remaining lands. 

Whatever areas are not included 
within a national forest as a result of 
the decision of the board shall then pass 
to any accepting State to be clear listed 
in the same manner as the general grant. 

The board herein created shall be 
organized upon the passage of the act 
and any State may elect to defer ac- 
ceptance of the grant in paragraph 1 
until the determination of the board has 


been made. 
6. The board should also be author- 


mendations shall be filed with the Secre- 
tary of the Interior prior to the clear 
listing of any of the land which might 
be so reserved. 

If a majority of the board, or in the 
case of national defense, and/or for 
reservoir sites on interstate streams, 
two members thereof request that a 
definite area for the purposes stated in 
the preceding paragraphs be excluded 
from the clear listing of any tract for 
further study to be given the subject, 
then the Secretary of the Interior shall 
exclude such definite areas from the 
clear-listed lands. 

This board shall also have the power 
and it shall be its duty to make recom- 
mendations to the Secretary of the 
Interior for the elimination of lands 
from existing reservations, withdrawals, 
and classifications when such action is 
deemed proper by the board. 

7. Areas restored to the unreserved 
and unappropriated public domain 
through the cancellation of any rights) 
or claims or release of withdrawals 
should be subject to the adjudication) 
and clear listing or reservation, as j 
herein provided. | 

8. The Secretary of the department: 
having jurisdiction over any of the lands} 


| 
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classified and disposed of as herein pro- 
vided and remaining in public owner- 
ship should be authorized to exchange 
any of such lands with States or private 
owners for other lands of equal value 
with a view to consolidating ownership 
for more effective utilization and admin- 
istration. In the making of such ex- 
changes long-standing priority of use of 
grazing areas should be given due con- 
sideration and no exchanges completed 
until after full hearing has been ac- 
corded. Similar authority should be 
extended by an enabling act to the States 
as to any public lands granted thereby, 
and also as to any lands granted to the 
State by previous enabling or other acts. 

9. In order to bring about the consoli- 
dation of existing State holdings within 
the States not accepting the general 
grant, so that administration and con- 
trol may be more efficiently exercised, 
the State should be authorized, in the 
discretion of the Secretary of the de- 
partment having jurisdiction thereover, 
to select any isolated area not in excess 
of four sections of the unreserved, un- 
appropriated public domain, such as 
consolidated with near-by areas of 
State-owned lands, would effect the pur- 
pose mentioned; and upon clear listing 
of such selections, title should then pass 
to the State as in the case of other State 
land grants. 

10. The Secretary of the Interior 
should be authorized to clear list areas 
previously withdrawn for the protection 
of stock-watering places and areas with- 
Jrawn for stock driveways upon a show- 
ng by the State that they are no longer 
equired. 

11. As to all grants provided for in 
he act, the land should pass to the 
States impressed with a trust for ad- 


819 


ministration and rehabilitation of the 
public domain and for public institu- 
tions and with such restrictions as Con- 
gress might deem appropriate. 

The following general restrictions are 
deemed desirable: 

(a) The lands passing to the several 
States under the provisions of this pro- 
posal shall be subject to lease, sale, or 
other disposition as the State legislature 
may determine; provided, however, that 
all sales of such lands shall be made 
only at public auction after previous 
advertising and with reservation of sub- 
surface minerals. | 

(b) None of such lands, nor any 
estate or interest therein, shall ever be 
sold or leased except in pursuance of 
general laws providing for such dis- 
position. 

(c) All proceeds arising from the 
sale or other permanent disposition of 
the lands and every part thereof shall 
be placed in a permanent fund to be 
safely invested and to be guaranteed by 
the State against diversion or loss. 

12. The present conservative policy 
of reclamation development should be 
continued. Under it, construction ex- 
penditures each year are restricted to 
the payments from settlers and the in- 
come from other sources provided for 
in the law. If payments are not made, 
works will not be built. This makes of 
reclamation a sound business policy and 
is a strong influence toward maintaining 
the integrity of the contracts. 

Where projects require a larger in- 
vestment than can be met from the 
reclamation fund, they should be dealt 
with by Congress in special acts similar 
in character to the Boulder Canyon 
project act. 

We recommend that, in the undertak- 


820 


ing of any project, there should be no 
interference with the laws of the State 
relating to the appropriation, control, 
or distribution of the water or with 
vested rights secured thereunder. 

Past experience, coupled with the 
urgent need of additional funds for 
accelerating and continuing construc- 
tion work on irrigation projects, points 
conclusively to the desirability of adopt- 
ing a definite policy relative to hydro- 
electric development, under which the 
power receipts should be used; first, to 
repay the cost of the power plant and 
appurtenant works; second, the cost of 
the reservoir and dam which regulates 
the delivery of water to the plant; and 
after that, all net revenues should be 
credited to the reclamation revolving 


fund. 


The policy should be continued of 
having a central organization to design 
and build works, but to transfer these 
works to the controls and management 
of the water users as soon as the proj- 
ects are settled and developed. 


13. We approve and adopt from the 
Report of Committee of the Irrigation 
Division of the American Society of 
Civil Engineers made October 4, 1928, 
the following: 


“The conservation of the water in the rivers 
and lakes of the country should be under pub- 
lic control] and in order to lay a proper foun- 
dation for the making of comprehensive plans 
the Federal and State Governments should 
gather data, compile statistics, and conduct 
studies necessary to determine the feasibility 
of projects. 

“The regulation of the flow of streams for 
the prevention of floods and for the best pos- 
sible utilization of the waters should be 
undertaken by the States, or jointly by the 
United States and the States under such suit- 
able forms of cooperation as may be appro- 
priate under the constitutional authority now 
delegated to each. They should prepare and 
adopt comprehensive plans for such regula- 
tion and should bear an equitable portion of 
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the cost of water-storage and flood-control | 
work when the economic aspects after full! 
investigations are found to be favorable, and| 
the remainder of the cost should be allocated | 
to flood-control, irrigation, power-development, , 
municipal water-supply, and other purposes. 
“Where protection against flood waters re-- 
sults from the regulation of stream flow by’ 
means of reservoirs or otherwise, the propor-- 
tion of the cost of the flood-control work not! 
assumed by the Federal or State Government! 
should be assessed against the lands and other: 
properties which receive benefit therefrom.” 


14. Whatever be the method adopted | 
for the use and disposition of the public; 
domain, any final administrative act: 
must be based upon a survey of the} 
areas involved. It is therefore recom-- 
mended that the Congress be asked to 
provide appropriations sufficient to en-; 
able the General Land Office to proceed | 
immediately with the survey of the re- 
maining unsurveyed areas. 

15. In the administration of the pub- 
lic domain as a national range it is 
recommended that consideration be 
given to those methods which will per- 
petuate the best interests of the live- 
stock industry, including long-time per- 
mits for grazing, and developing water- 
ing holes to permit the complete use of! 
the range. The program should include: 
consideration of a year-round permit 
system allocated so as to make the best! 
use of the entire grazing areas of the: 
State. | 

Careful consideration should be given 
to those areas vital for both grazing and 
watershed protection to the end that 
both interests receive constructive ad- 
ministration. 

16. That the present ratio or par-, 
ticipation by the Federal Government! 
in the construction of Federal-aid high- 
ways be continued for a period of 10) 
years, 

17. The location and protection of 
stock driveways should be given im- 
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mediate consideration. Pending the 
determination of the extent to which 
they should be transferred to the States 
accepting the grant, cooperative action 
between the Federal Government, the 
States, and the stock-raisers’ associations 
as to use, location, and policing should 
be entered into where possible. Inter- 
state driveways should be retained in 
the Federal Government and held sub- 
ject to use determined by interestate 
agreements. 

18. We adhere to the principle that 
in all matters clearly involving the in- 
terest of two or more States, but not 
that of the other States of the Union, all 
questions arising therefrom should be 
settled by agreement and compact so 
far as possible and not by Federal inter- 
vention, save an appeal to the courts 
where necessary. This principle has 
proved very effective recently and 
should be more frequently resorted to 
in the future. 

19. It is the conclusion of the com- 
mittee that as to agricultural and graz- 
ing lands, private ownership, except as 
to such areas as may be advisable or 
necessary for public use, should be the 
objective in the final use and disposi- 
tion of the public domain. 

20. In order to provide for a more 
effective administration of the public 
domain and the various reservations and 
areas now under the control of the Fed- 
eral Government and to promote the 
conservation of natural resources, it is 
recommended that the Congress be asked 
to authorize the President to consolidate 
and coordinate the executive and admin- 
istrative bureaus, agencies, and offices 
created for or concerned with the ad- 
ministration of the laws relating to the 
use and disposition of the public do- 
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main, the administration of the national 
reservations, and the conservation of 
natural resources. 


The report continues with discussions 
of the foregoing recommendations and 
an appendix of tables concerning public 
lands. 
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Tacs AND PaInTED NUMBERS ON TREES 
IN PERMANENT SAMPLE PLotTs 


While measuring loblolly pine per- 
manent sample plots in Maryland, a 
crew from the Allegheny Forest Experi- 
ment Station observed that aluminum 
tags attached to the trees with copper 
nails were corroded at the point of con- 
tact with the nail. At times this corro- 
sion was so great as to cause the tag to 
fall, and in some cases become lost. 
Aluminum tags attached with galvan- 
ized nails were still in good condition. 
All of the tags were placed in 1926. 
The chemistry Department of the Uni- 
versity of Pennsylvania attributed this 
phenomenon to electrolysis. Since alu- 
minum and copper are widely sepa- 
rated in the electro motive series, “there 
is a tendency for the aluminum to go 
into solution in the presence of an elec- 
trolyte, whereas, aluminum and zinc are 
rather close together and there is little 
difference between their solution poten- 
tial.” 
the electromotive force of the current 
that is required to cause a deposit of 
The 
humid climate (annual precipitation of 
from 40 to 42 inches) of the locality 
apparently furnishes sufficient electro- 
lyte for electrolysis. 


By solution potential is meant 


metal from its normal solution. 


Figures which had been painted on 
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the trees in 1920 were still visible, al- 
though many of the tags which were at- 
tached in 1926 were missing. In one 
case some one had interchanged the tags 
on the plots, but due to the painted 
figures no confusion resulted. On such 
rapidly growing species as_ loblolly 
pine, a two-inch figure such as that 
made by the stamp, described by Berg 
in the JouRNAL oF Forestry for Octo- 
ber, 1929, becomes more distorted and 
illegible than a three-inch figure. The 
three-inch figure may thus eliminate the 
necessity for frequent re-painting of 
the figures on the more rapidly growing 
species. In several cases, the figures 
painted on the north side of the tree 
were not as visible as those on the south 
side. This was due to a more luxuriant 
growth of lichens on the north side. 
H. F. Morey, 
Allegheny Forest Experiment Station, 
Philadelphia, Pa. 
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Forest Resources oF MancuHuriaA! 


The term “Manchuria” is applied in 
a more or less vague way to the north- 
easternmost territories of China, and 
embraces all lands lying east of Mon- 
golia and northeast of the Great Wall. 
Manchuria, * * * * forms a roughly 
triangular area of about 380,000 square 
miles. 

The border lands of Manchuria, ex- 
cept where the broad valley of the Liao 
River reaches the sea and in the north- 
west, where the extensive steppe lands 
of the Great Khingan piedmont make 
up the Barga District, are composed of 


‘From “The Geography of Manchuria,” by Robert Burnell Hall. The Annals, A A | 
of Pol. and Soc. Sci. Vol. 152, pp. 278-291. Nov., 1930. 2 ESS 
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broad mountain masses. These are for: 
the most part densely clad in virgin 
forest and contain the bulk of all Chi-: 
nese timber reserves. * * * * 

Unlike most of China proper, where? 
three thousand years of exploitation) 
has left barren slopes and a dire timber’ 
shortage, themountain lands of Man-. 
churia are still largely untouched. In) 
spite of local and international interest, , 
however, these timber resources are a 
wealth of unknown magnitude. Many | 
sections, especially in the Great Khin-| 
gans, are not well enough known to 
allow a reasonable estimate. One fact} 
is certain—the area in forest is vast, and | 
each new estimate places a higher acre- 
age and timber reserve than has been 
previously made. The Changpai and 
the Little Khingans are natural forest 
lands and have not been exploited to 
any appreciable extent, as is true also 
of the northern portion of the Great 
Khingans. 

The hill country in Fengtien Province 
and the valleys and lower slopes of the 
Changpai have been ruthlessly cut out. 
The Chinese came as farmers and 
burned away the forest where it inter- | 
fered with agriculture. In many places 
in south Manchuria, the peasants are 
already relying upon the stalks of 
kaoliang and corn for fuel. Both Rus- 
sian and Japanese have entered into the 
wholsale cutting of the Manchurian for- 
ests. Exploitation is confined to areas’ 
where transport is relatively easy. Such 
areas are found where the Chinese East-, 
ern Railway crosses the Great Khingans | 
and the Changpai, and where streams 
are large enough for logging. The. 
Yalu, the upper Tumen, the Sungari, | 
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TABLE 1. 
DISTRIBUTION OF TIMBER IN MANCHURIA 


Forest district 


Right bank of Yalu and basin of Hun River______ 


Upper Sungari 
Tumen Valley __ 
Horka Valley ___ 

Lalin Valley El ea EE eh vo 
Eastern section of Chinese Eastern Railway 
Sansing 


Berea me Min can ge eee Be eee ee eS 


Little Khingan 


PRotale pee ee eS te oe 


Areas in Million cubic 
mnillions of acres feet of timber 
2.40 3.6 
ahs Weseg 3.52 8.7 
2.04 4.2 
1.55 4.2 
1.55 3.0 
are 5.96 8.98 
12.94 26.15 
34.30 56.00 
24.50 35.00 
88.79 149.91 


and the Hun are at present active trans- 
porters of log rafts. The cutting takes 
place chiefly in winter, and the logs are 
rafted out during the high water of the 
summer rains. The laborers enter the 
forests in late September, after the har- 
vest is over on the plains. 


Over three hundred species of trees 
have been identified, comprising eight 
coniferous and twenty-one broadleaf 
varieties. It is generally estimated that 
about forty per cent of the reserves are 
in conifers and sixty per cent in broad- 
leaf trees. The Korean pine is the 
finest of the conifers and is most abun- 
dant in eastern and northeastern Man- 
churia. Larch, fir, and spruce are wide- 
spread. The Siberian pine is common 
in the Great Khingan. Oaks maple, 
elm, and poplar are important broad- 
leaf trees. Birch forests occur north of 
Tsitsihar and throughout the northern 
Great Khingans. 


Table 1, although possibly exag- 
gerated, is as reliable as any and will 
give some notion of distribution. 

The location of Manchuria between 
China and Japan, both countries defi- 
cient in timber, promises an active fu- 
ture trade. The commercial significance 
of timber is at present far inferior to 


that of agriculture. In 1927, forest 
products amounted to but 1.7 per cent 
of the total exports. The average an- 
nual estimated production of timber in 
Manchuria for the years 1923-1926 in- 
clusive was 45 million cubic feet. The 
average import of timber for the same 
period was 7.4 million. Average ex- 
port for the same period was 21.6 mil- 
lion, leaving a balance on home con- 
sumption of 30.8 million cubic feet. 
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Rivers oF Ruin or Rivers oF WEALTH? 


Flooding rivers in America should 
not be allowed to continue their careers 
of rapine and destruction, but should be 
tamed and exploited for their great re- 
sources in land fertility and fish foods. 
This was the thesis advancéd by Pro- 
fessor James G. Needham, of Cornell 
University, when speaking before the 
American Association for the Advance- 
ment of Science at its annual meeting in 
Cleveland in December, 1930.  Pro- 
fessor Needham called attention to the 
potential wealth in flood waters, as evi- 
denced by the richness of the vegetation 
on river banks and the abundance of 
fish in the water. He pointed to China 
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for examples of both the right and the 
wrong ways of dealing with great rivers. 
“The condition of the rivers in China 
shows what has been done and can be 
done with flood waters,” he said. “The 
contrast in treatment between the Hoang 
Ho, ‘China’s Sorrow,’ and the Yang 
Tze ‘China’s Sustenance,’ is very strik- 
ing. The Hoang Ho is diked 70 feet 
above the plain and, breaking over 
betimes, floods grow more disastrous as 
the dikes rise higher; but the peaceful 
Yang Tze is spread out in canals over 
the plain, dropping its load of silt in 
the canals, whence the farmers recover 
it to fertilize their fields and keep them 
ever productive. They build the land 
high, they keep the bottom of the canals 
low, and the fishes developed in these 
canals provide nearly the whole of their 
meat supply. “Studies should be made 
to find out whether the results obtained 
in China by means of infinite hand 
labor might not be attained in the flood 
plains of American rivers by the ap- 
plication of new methods and the use 
of American machinery.”—From Sci- 
ence News. 


é GEE 


INTER-AMERICAN CONFERENCE ON 
FORESTRY 


As the result of several years of effort 
on the part of the Pan-American Union, 
the first Inter-American Conference on 
Agriculture, Forestry, and Animal In- 
dustry was held in the Pan-American 
Building, in Washington, D. C., on 
September 8, 1930. This conference 
comes as the direct result of recom- 
mendations made in Havana in 1928, 
by the sixth International Conference 
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of American States, and was made pos- — 
sible through the efforts of committees — 
composed of leading experts on agri- 
culture in each Latin American country. 
Eighty official delegates, representing 
twenty-one American republics, attended 
the conference, as did many consultative 
experts. 

Two years were. spent by the Pan- 
American Union and by the national 
committees in each country in prepar- 
ing the agenda laid before the confer- 
ence, and in adopting a comprehensive 
program which should include all the 
vital agricultural and forestry problems 
that the nations of the Americas must 
face in the fields of economics, plant 
disease, and the technique of agrciulture 
and silviculture. A great deal of the 
preliminary negotiations leading up to 
this conference were carried on by the 
late Doctor Wm. A. Orton, Director of 
the Tropical Plant Research Founda- 
tion, which has on more than one occa- 
sion served as a pioneer in the fields 
of tropical agriculture and tropical for- 
estry. 

The conference took the form of gen- 
eral discussion of stated topics, rather 
than a presentation of set papers. The 
two main topics for discussion in for- 
estry were: 

Reconnaissance forestry, soil and irri- 
gation surveys. (1) Methods of pro- 
cedure and organization of codperative 
Inter-American forestry, soil and irriga- 
tion surveys. (2) Scope of such sur- 
veys. (3) Plans for utilization of results 
secured through the surveys in the de- 
velopment of industries and aid to 
agriculture. | 

Problems of Forestry. (1) Examina- 
tion and classification of the forest areas 
of the various countries. (2) Deter- 
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mination of the existing timber, with 
indication of its quantity and quality. 
(3) Outline for a forest organization 
to determine the principles of manage- 
ment, exploitation, and reforestation of 
the forest areas, with the purpose of 
insuring their permanent productivity. 
(4) Provisions for a study in testing 
and utilizing the more abundant species 
of tropical America, with a view to 
making them available to the world 
markets. 

The speakers on forestry were: Major 
Robert Y. Stuart, United States For- 
ester; Senor Rigoberto Vasquez and 
Senor Jose del a Macorra, of the Mexi- 
can delegation; Senor Modesto Marti- 
nez, of Costa Rica; Dr. Vinicio da 
Veiga, of Brazil; Senor Julio Riquelme 
Inda, of Mexico; Senor Jose V. Cardoso, 
of Mexico; Senor Alberto Graf Marin, 
of Chile; Senor Decio de Paula 
Machado, of Brazil; Dr. Sergio Barojas, 
representing the Director General of 
Forests in Mexico; Major George P. 
Ahern, of the United States Delegation; 
~ Mr. Arthur Koehler, of the Forest Prod- 
ucts Laboratory; Doctor E. P. Meinecke, 
of the U. S. Bureau of Plant Industry; 
and Mr. Wm. R. Barbour, of the Tropi- 
cal Plant Research Foundation. 

Various resolutions were adopted by 
the conference, among them being a 
resolution that, through its division of 
agricultural codperation, the Pan-Amer- 
ican Union take steps to gather material 
for the standardization of the terminol- 
ogy used in the sciences of agriculture, 
forestry and animal industry, and that, 
upon the completion of the material, 
each of the countries member of the 
Union be invited to join a conference 
to consider the means of bringing the 
information into widespread use. Other 


825 


interesting recommendations were: (1) 
A resolution recommending the estab- 
lishment of a central Pan-American Re- 
search Station, and (2) a resolution 
recommending that five members be ap- 
pointed a committee to study the means 
of establishing a Pan-American Agri- 
cultural Bank, to have main offices in 
New York and branch offices in the 
various American countries, the object 
of the bank to be the furthering of agri- 
cultural credit throughout the Americas. 
Upon formulation, this plan is to be 
submitted to the Governing Board of 
the Pan-American Union, who will pre- 
sent it to the interested governments. 

Specific forestry resolutions passed by 
the conference included: 

A resolution recommending that the 
countries of America undertake surveys 
to determine the location, area, classifi- 
cation according to type, depletion by 
felling, fire, etc., of forests, and domes- 
tic wood requirements of each country, 
expressed in terms of utilization. It was 
further recommended that the 
American Union urge each country to 
carry out these surveys without delay, 
and that the Union gather and make 
known the data obtained by such sur- 
veys. 

A resolution recommending that the 


Pan- 


countries of America, where no appro- 
priate legislation is in force to this end, 
declare the preservation of forests to be 
in the public interest. 

A resolution calling the special atten- 
tion of the various governments repre- 
sented in the Pan-American Union to 
the advantages of conducting forest 
exploitations in a rational manner and 
of giving particular attention to refor- 
estation needs and to the preservation 
of watersheds as a protection against 
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soil erosion and floods. 

A resolution recommending that there 
should be carried out in all the coun- 
tries investigations of the forest char- 
acteristics and ecological behavior of 
the various species of forest trees and 
of the various types of forest. 

A resolution that rules and regulations 
should be issued, after due considera- 
tion, in the countries where such rules 
and regulations do not exist, dealing 
with the indefinite conservation of the 
forests, in order to avoid the disappear- 
ance of forests due to the exploitation 
of secondary products, such as resins, 
barks, gums, etc. 

That a unification of the forestal 
terminology of the American continent 
should be undertaken. 

That the countries which may have 
carried out experiments on the utiliza- 
tion and industrialization of waste mat- 
ter resulting from the exploitation of 
forests should communicate the results 
obtained from their investigations to 
the other countries of the American 
continent. 

A resolution that each country take 
steps to investigate the technical prop- 
erties and methods of utilization of all 
species of woods occurring in its forests 
in commercial quantity, that such in- 
vestigation be carried through on an 
adequate and largely standardized basis, 
and that plans for systematic testing of 
American woods be formulated under 
the general guidance of the Pan-Ameri- 
can Union or by a special international 
committee organized for the purpose. 

A resolution recommending the advis- 
ability of inviting the nations of Latin 
America to introduce in the programs 
of agricultural education, and even of 
normal, secondary, and primray educa- 
tion, the teaching of forestry in the 
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different grades as a means for bringing 
about conservation of forests. 

To study the establishment of insti- 
tutes for forestry research, in charge of 
experts; to conduct all kinds of investi- 
gations concerning the forest wealth 


available in each of the American na- — 
tions; and to promote, through the | 


intermediary of forest experiment sta- 
tions, systematic management, reforesta- 
tion, etc., the most adequate utilization 
of such resources in each forest region. 

Before the adjournment of the con- 
ference on September 20, 1930, numer- 
ous entertainments were given for the 
delegates and excursions made to ex- 
perimental farms, public monuments 
and other points of interest. Addresses 
were made by the Acting Secretary of 
State, Hon. Joseph O. Cotton; Secretary 
of Agriculture, Hon. Arthur M. Hyde, 
who also tendered the delegates a 
luncheon; and Secretary of Commerce, 
Hon. Robert P. Lamont. 

The Washington Section of the So- 
ciety of American Foresters entertained 
the delegates at a dinner held at the 
Cosmos Club, with Paul G. Redington 
presiding as toastmaster. 

It is planned that another conference 
shall be held within the next five years, 
at a place and time to be fixed by the 
Governing Board of the Pan-American 
Union. 

Tom GILL, 
Washington, D. C. 
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KIRKLAND AND BRANDSTORM LEAVE 
UNIVERSITY oF WASHINGTON TO 
Stupy SELECTIVE Loccinc 


Burt P. Kirkland and Axel pee cb 


Brandstorm, professors in the College 


| 
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of Forestry, University of Washington, 
have accepted appointments in the 
Branch of Research of the U. S. Forest 
Service. The former will hold the title 
of principal forest economist, and the 
latter senior forest economist. In their 
new work they will study the economic 
desirability and practical application of 
group selective logging in the Douglas 
fir region. 


B%S 


SouTHERN CatirorNniA Hoips RurAL 
Fire INSTITUTE 


The Rural Fire Institute. held on the 
new campus of the University of Cali- 
fornia at Los Angeles on February 20 
and 21, 1931, was an outstanding suc- 
cess in attendance, in quality of the 
papers and discussions presented, and 
in the display of modern equipment for 
fire fighting. This meeting marked the 
end of three years of intensive effort on 
the part of the Agricultural Extension 
Service of the University of California 
in placing essential facts of the rural 
fire situation before the people of the 
state. The large display of hand tools 
and other accessories and equipment 
for fire fighting attracted the attention 
of large numbers of students on the 
campus, who though not enrolled at the 
Institute, undoubtedly gained 
knowledge of the importance of fire 
protection in southern California. 


some 


The first session opened with about 
200 in attendance representing nine 
State Forester M. B. Pratt 
presented some important facts about 
the 1930 fire record in California and 
emphasized the effect that better or- 
ganization and equipment, coupled with 


counties. 
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increased effort in cleaning up of fire 
hazards, had in cutting down fire losses. 
Wallace Hutchinson and Walter Coupe 
in discussing this paper referred to the 
dangers of a complacent attitude on the 
part of fire control forces following a 
good season and urged intensified effort 
in educating the public in fire preven- 
tion. 

T. H. Dennis presented a resume of 
the work of the State Division of High- 
ways in removing fire hazards on more 
than 1000 miles of highway through the 
use of fuel-oil spray and early burning 
of grass and weeds. He closed with the 
significant statement that this work had 
been so successful that it was now con- 
sidered a regular part off the main- 
tenance program. County Forester 
Dunne of Santa Barbara County told of 
similar work with a trained crew of men 
which later constituted an important 
Their 
roadside burning was done without 
previous spraying of the grass and was 
carried out last year on 99 miles of 
county highways at the remarkably low 
cost of $18.47 per mile. State Ranger 
W. D. Winters then told of the “com- 
munity clean-up days” along foothill 
roads in Madera County where he and 
the farm advisor had been able to get a 
large amount of volunteer help from 
local residents in cleaning up fire haz- 
ards along strategic county highways. 

Woodbridge Metcalf in his talk on 


progress in fire protection education re- 


link in the fire control forces. 


viewed some of the fundamentals of ex- 
tension teaching and some difficulties 
in changing the attitude or habits of 
mind of large numbers of people and 
then told of the campaign of fire pro- 
tection demonstrations, his work with 
4-H Club members and the farm fire 
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prevention contest. He pointed out that 
these efforts, added to the work of other 
organizations, were gradually bringing 
about a real “fire consciousness” among 
large. portions of the population of 
California. In discussing this paper 
W. M. Tanner told briefly of the work 
of the Los Angeles City schools in 
bringing instruction in forestry and fire 
prevention into the curriculum in a very 
practical way. 

John Coffman in the last paper of the 
morning recounted the progress that 
has been made in developing a fire- 
fighting organization for the national 
parks during the past two years and 
emphasized the important place that 
new equipment is taking in protecting 
these federal properties. 

The first part of the afternoon session 
was devoted to demonstrations of the 
various pieces of motorized equipment 
displayed by state, county and federal 
fire services. They demonstrated their 
effectiveness in throwing water, and 
each of them climbed a 26-per cent 
grade with full load. This was the 
greatest concentration of rural fire- 
fighting trucks ever brought together 
and varied from the six-wheel Moreland 
just built to cope with sand conditions 
in Madera County, through the power- 
ul new trucks of the Angeles National 
Forest and the Los Angeles Forestry 
Department, the new Mack truck assem- 
bly similar to those recently constructed 
for the Ventura County fire district, to 
the new Ford truck of the State Division 
of Forestry which carries 125 gallons 
of water in its tank and combines effec- 
tive performance and portability with 
low cost. The demonstrations closed 
with a showing of the new experi- 
mental tractor and trailer outfit of the 
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Los Angeles City fire department. The 
tractor pulled the 600-gallon trailer up 
a 33-per cent grade and through some 
heavy brush fields while water was 
thrown on an imaginary fire by means 
of a type “N” Pacific Pumper mounted 
on top of the trailer tank. 

Mr. J. P. Fairbank of the Extension 
Service demonstrated and explained the 
Jaccuzzi injector-type tank filler which 
will lift water from a source 75 to 80 
feet below the truck by the venturi-tube 
injector principle. By saving enough 
water in a rural tank truck to fill the 
necessary length of hose to such a water 
source, it is possible to get a total flow 
of 75 gallons per minute into the tank 
by putting 40 gallons per minute 
through the injector—a net gain of 35 
gallons per minute. It is evident that 
this little device may save many miles 
of travel for water at critical periods 
during a bad fire. 

County Forester Spence D. Turner 
presided at the afternoon session which 
brought out more discussion on motor- 
ized equipment of several kinds. Fric- 
tion losses in fire hose and the care and 
handling of fire hose were discussed. 

Director E. I. Kotok of the California 
Forest Experiment Station emphasized 
the importance of fundamental research 
work in the working out of difficult 
problems in the fire protection cam- 
paign and paid tribute to the various 
agencies which have codperated in the 
development of the many kinds of new 
equipment. City Fire Chief Scott in 
discussing the paper told of the re- 
search work he has had to do over a 
series of years in developing satisactory 
equipment to safeguard the large moun- 
tain areas within the city of Los An- 
geles. He and County Forester Turner 
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are giving each other good codperation 
in the solution of many mutual prob- 
lems. 

On of the most interesting papers of 
the Institute was that of Mr. J. I. 
Thomas of the Board of Fire Under- 
_ writers of the Pacific in which he out- 
lined the relation between rural fire or- 
ganization and insurance rates on farm 
property. He pointed out that while it 
had been possible to grant reductions 
in premium on grain insurance because 
of recent progress in some districts in 
organization and installation of tank- 
truck equipment, that the companies 
must proceed slowly in making any 
similar reduction in rates for insurance 
on farm buildings, because larger 
amounts of water are necessary and spe- 
cial fire fighting technique is demanded 
in controlling fires in structures. Mr. 
Fred Cromer in discussing this paper 
brought out the interest that the county 
mutual insurance companies have in 
the movement for better rural fire pro- 
tection and expressed appreciation of 
the unified effort to bring this about 
that was evidenced in the Institute 
itself. 

About 110 of those attending the In- 
stitute gathered in the evening for a 
dinner and during the meal were en- 
tertained by the Los Angeles County 
Forestry and Fire Protection Orchestra, 
a group of nine musicians all of whom 
are regularly employed in the County 
Forestry Department. Following the 
meal Frank Thompson of the State For- 
estry Division described the latest de- 
velopments in portable radio communi- 
cation in connection with fire control. 
He displayed one set weighing less than 
50 pounds with which he has success- 
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fully talked across 75 to 100 miles of 
distance on several occasions. 

Saturday morning the session was 
presided over by Herbert Gilman of the 
State Board of Forestry and opened 
with a presentation by Jay Price of the 
Forest Service of developments in fire- 
fighting equipment. Progress of very 
real nature was shown in the develop- 
ment of portable pumping outfits, flame 
throwers for  back-firing, knapsack 
pump outfits and attachments, nozzles 
for more efficient use of water, portable 
grinders and light-weight cooking and 
serving outfits for fire fighters. In dis- 
cussing this matter, Fred Funcke em- 
phasized the need for less weight and 
greater portability in portable pump 
outfits without sacrificing any efficiency 
and made the prediction that many 
kinds of specialized light equipment 
would be developed soon. 

One of the outstanding papers of the 
Institute was that of Charles J. Kraebel 
on “The Fire Problem and Erosion Pre- 
vention in Southern California Water- 
sheds.” He illustrated his remarks 
with a number of excellent slides and 
left no doubt in the minds of his hearers 
of the vital relationship of fire protec- 
tion to the permanence of water sup- 
plies and prevention of destructive ero- 
sion and floods. Dr. O. L. Sponsler of 
the University of California at Los An- 
geles, Botany Department, in discuss- 
ing this paper, made a plea for more 
concerted attention to the whole prob- 
lem of land management in southern 
California for water production and 
suggested setting up a special curri- 
culum in the University for the training 
of men to handle these very specialized 
problems. 
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Engineer E. C. Eaton of the Los. An- 
geles Flood Control District stated in 
no uncertain terms his conviction that 
adequate vegetation on mountain slopes 
is an integral part of a program of flood 
control. He pointed out the very seri- 
ous effects of the burning off of large 
areas of vegetation which had been 
counted on to check run-off in figuring 
the storage capacity of flood-control 
dams, and urged greater progress in 
bringing more effective fire protection 
to all of the watershed areas in southern 
California. 

The meeting voted to continue the In- 
stitute with annual meetings held alter- 
nately in northern and southern Cali- 
fornia. 

Woopsripce METCALF, 
University of California. 
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SEcoND ANNUAL MEETING OF THE 
SOUTHERN CALIFORNIA ASSOCIA- 
TION OF FORESTERS AND 
FIREWARDENS 


The Southern California Association 
of Foresters and Firewardens held its 
second annual meeting at Avalon, Cata- 
lina Island, February 21-24. This fol- 
lowed immediately after the adjourn- 
ment of the Rural Fire Institute held at 
the University of California at Los An- 
geles, under the auspices of the state 
agricultural extension service. 


The Southern California Association 
of Foresters and Firewardens came into 
being just two years ago. This was the 
result of a need among men in the pub- 
lic fire service to form an organization 
for their mutual benefit and education. 
Their motto “For Unity of Thought and 
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Action” expresses the purpose of the 
organization. Membership is open only 
to those in the employ of some rural or 
mountain fire prevention agency of 
southern California. Its membership 
totaling approximately 120 paid-up 
members, includes U. S. Forest Service 
officers, county. fire wardens and state 
fire rangers. op 

In southern California there are four 
national forests, three counties with 
their own fire organization and seven 
counties under the jurisdiction of state 
fire rangers. Already these groups have 
been drawn closer together in codpera- 
tive fire prevention and control agree- 
ments; also by holding quarterly Di- 
rectors’ meetings, and their big annual 
meetings. The Association has already 
materially aided in obtaining needed 
county ordinances and state laws, as 
well as the standardizing of present 
laws and ordinances. The Association 
members have worked together to de- 
velop new types of motor equipment 
and there are now over thirty pieces of 
forest fire fighting tank trucks in south- 
ern California. 

The Catalina meeting started on a 
Saturday and lasted until the following 
Tuesday, the intervening Sunday being 
spent on a goat hunt. Some of the 
papers discussed included the follow- 
ing: “Why Southern California Should 
be Interested in California’s Lumber 
Industry,” by S. R. Black. M. B. Pratt, 
State Forester, gave a report of “The 
Obligations and Future Policy of the 
State Division of Forestry in Southern 
California.” “Some of the Reforesta-— 
tion Problems in Southern California” 
were discussed and illustrated with 
slides by C. O. Gerhardy, Assistant For- 


ester of Los Angeles County. “Forest 
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Protection in Southern Califronia.” 
“Fire Control as A Community Prob- 
lem,” by E. I. Kotok. “Conscription of 
Fire Fighters—Its Advantages and Dis- 
advantages,” by Frederick H. Cowles, 
Chairman, Fire Prevention Committee, 
American Green Cross. 


“Reducing Equipment Losses on 
Major Fires,” was discussed by E. W. 
Corrick, Assistant Fire Warden of Los 
Angeles County. 


The meeting closed with a business 
session, at which time forestry, game 
and fire bills before the present state 
legislature were discussed and recom- 
mendations made as to their value. 

J. E. PEMBERTON, 
Assistant County Forester, 
Los Angeles County. 
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Forest FIRES IN THE MissISSIPPI 
BoTTOMLANDS 


The summer of 1924 was character- 
ized by an insufficient amount of rain- 
fall throughout the lower Mississippi 
Delta. A dry fall and winter followed. 
Many of the usually moist and wet areas 
in the bottomlands had dried out by the 
early spring of 1925 and many serious 
fires resulted. Although foresters and 
timbermen generally, discount the fire 
problem in the southern hardwoods, a 
real problem exists. The fact that much 
of the damage caused by the 1924-1925 
fires is now manifesting itself, shows 
how sure and insidious this damage 
really is. On an 81,000 acre tract of 
virgin timber in the heart of the Mis- 
sissippi Delta, the superintendent has 
estimated that the virgin red gum, as a 
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result of fire injury, is deteriorating at 
the rate of one per cent or more per 
year. On a similar tract a study in 1928 
revealed that there had been a loss of 
20 per cent in the value of the timber 
at the time it was cut due to the loss 
brought about by decay following the 
fires of 1924-1925 and the similar fires 
of 1916-1917. 

The fire situation in the Mississippi 
Bottomlands of Louisiana, Arkansas 
and Mississippi, at the present time, 
March 1931, is analogous to the situa- 
tion in the spring of 1925. The past 
summer, 1930, was decidedly dry and 
was followed by a fall and winter also 
quite dry. Many sloughs and _ brakes 
usually filled with water have been dry 
for several months. The spring rains 
have not been able to wet down the litter 
and debris and conditions in the woods 
are just right for fires to spread. 

On a recent field trip a cut-over area 
of once-virgin red gum in Madison 
Parish was inspected by a party from 
the Southern Forest Experiment Station. 
This tract was logged in the summer of 
1928 and, as is usually the case in virgin 
stands, the area was practically clear 
cut. Following this cutting a fair stand 
of hardwood reproduction,—ash, oak, 
and gum—had become established. At 
the time of the visit, February 11, 1931, 
a fire was burning over a large portion 
of the cut-over area. This fire was so 
hot that most of the advance reproduc- 
tion was killed and larger residual trees 
were partly consumed by the flames. 
Fires of a similar nature were burning 
in other cut-over and uncut hardwood 
stands in the region, and in no instance 
was any attempt being made to sup- 
press the fires. The damage in hard- 
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wood stands of merchantable or nearly 
merchantable size may not be apparent 
for several years, for, unlike most pines, 
the hardwoods cannot exude a protec- 
tive resin coating to protect them from 
insects and fungi. It is probable that 
much of the loss really caused by the 
fires will be laid directly at the door 
of the drought. While it is true that 
old over-mature trees and trees of poor 
resistance did die from the 1924-1925 
drought and other similar trees will no 
doubt die from the 1930-1931 dry spell 
the greatest loss will be that occasioned 
by fire. 

For several years the writer has taken 
every possible occasion to call the atten- 
tion of foresters and timberland owners 
to the fire situation in the southern 
hardwoods, but for the most part he has 
been unheeded “like one crying in the 
wilderness”. Most of the state foresters 
in the South still make up their pro- 
tection plans, solicit funds for fire pre- 
vention and suppression, from pine 
timberland owners and allocate the 
funds obtained under the Clarke-Mc- 
Nary Act entirely on a basis of protec- 
tion of pine lands. These lands cer- 
tainly need protection and lots of it, but 
there are often greater values to be 
protected in the hardwood areas and 
often at less expenditure of time and 
money. If timber growing on an ap- 
preciable scale is to be practiced in the 
bottomlands, the solution of the fire 
problem is going to be one of the first 
essential steps. 

G. H. Lentz, 
Silviculturist, 
Southern Forest Experiment Station. 
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Jupp Proposes TERRITORIAL Monv- 
MENTS FoR Hawalt! 


In the February 1931 issue of The 
Friend, “oldest newspaper west of the 
Rockies,” of Honolulu, C. S. Judd, ter- 
ritorial forester, proposes a plan of 
territorial monuments for Hawaii, simi- 
lar to the national monuments in con- 
tinental United States. The plan pro- 
poses to make “monuments” of places 
of prehistoric, historic, scenic, and natu- 
ral science interest in order to assure 
their preservation. The plan does not 
concern such places already protected 
within the Hawaii National Park. 
Hawaii abounds in places and objects of 
great scientific, scenic, or historic in- 
terest which are in danger of ruin or ex- 
tinction unless given official protection. 
Mr. Judd lists many such, from rare in- 
dividual species of trees, to scenic look- 
outs and areas of geological and ethno- 
logical interest, and offers suggestions 
for legislation and otherwise for putting 
his plan into effect. 
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WACKERMAN ARTICLE REPRINTED IN 
SouTHERN LUMBERMAN 


The paper, entitled “The Manage- 
ment of Shortleaf and Loblolly Pine For 
Saw Timber” read by A.E. Wackerman 
at the Society’s 30th annual Meeting 
recently was reprinted in full by the 
Southern Lumberman in its Feb. 15, 
1931 issue. The editor, in addition, 
treated it editorially as follows: 

“A refreshing variant from the fa- 
miliar type of theoretical articles on 
forestry and forest management is found 


ta ; ; 
; Since this note went to press, word has been received that the bill authorizing the designa- 
tion of national monuments has been passed by Hawaiian legislature and signed by the Governor. 


BRIEFER ARTICLES AND NOTES 


in an article in the current issue of the 
JouRNAL oF Forestry, written by Mr. 
A. E. Wackerman, forester of the Cros- 
sett Lumber Company, Grossett, Ar- 
kansas. This article we have reprinted 
in full on pages 38 and 39 of this issue 
of the Southern Lumberman. 

“Mr. Wackerman is a trained scien- 
tific forester but the article is written 
with the authority and experience of 
actual practice. It is not a hypothetical 
example of what somebody ought to do, 
but is the story of the continuous—yield 
program for the partially cut-over for- 
est property of large size, whose for- 
estry scheme he is himself actually di- 
recting. 

“Too much of what is written about 
forestry is extreme in its nature. There 
are ultra-optimists who paint too glow- 
ing a picture of what can be done, and 
at the other extreme the ultra-pessi- 
mists, who throw up their hands and 
claim that nothing can be done. Actual 
experience shows the weaknesses of both 
extremes, and Mr. Wackerman’s article 
ought to be read carefully by every 
southern lumber manufacturer who 
would like to make his operation a 
permanent one. 

“Mr. Wackerman in the closing sen- 
tence of his article makes a statement to 
which all lumbermen can agree: ‘Above 
all, we must work out a plan that is not 
only practical but reasonably profit 
able, because forestry is not a fetish or 
a cause or a slogan, but a business, and 
it must yield dividends.’ 

“Where conditions are such that the 
stand of timber can be so managed as 
to establish continuous yield, and this 
ean be done on a basis that will yield 
dividends, it is reprehensible for the 
timber owner not to arrange for opera- 
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tion on this basis. He should study the 
experience of operations like that at 
Crossett and see if he cannot find in 
such experience an example which he 
may profitably follow.” 
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New Witp Lire Fitm AVAILABLE 


Quail, grouse, wild ducks, wild tur- 
keys, moose, elk, deer, bears, and the 
elusive trout and bass in their native 
habitats, are featured players in the new 
l1-reel motion picture “Forest Fires—or 
Game?” just released by the U. S. De- 
partment of Agriculture. The film was 
warmly praised at a pre-release show- 
ing before a special audience of for- 
esters and representatives from the 
various bureaus of the department and 
from the Bureau of Fisheries and the 
American Forestry Association, both 
for its timely message and for its un- 
usual fish and game scenes. 


This film, arranged and sponsored by 
the Forest Service and made and dis- 
tributed by the Office of Motion Pic- 
tures, Extension Service, shows how 
protected forests provide homes for 
game birds and animals and other wild 
life and for trout and bass in protected 
mountain streams, and how forest fires 
and destructive logging methods de- 
stroy these homes and, together with 
unrestricted hunting and fishing, make 
restocking necessary. 

The picture was filmed in the moun- 
tains of North Carolina and in various 
national forests and game reservations 
throughout the United States. It in- 
cludes much unusual fish and game 
photography, such as a mother quail 
on her nest, a mother wild goose and 


834 


her family, bears climbing up and down 
a tree, fish eggs in the process of hatch- 
ing, and various fly-casting scenes. 


This film may be borrowed free, ex- 
cept for transportation charges. Res- 
ervations for bookings should be made 
with the Office of Motion Pictures, Ex- 
tension Service, U. S. Department of 
Agriculture, Washington, D. C. Prints 
made from the department’s negatives 
may be purchased at cost of printing 
(amounting to about $27 for a 1,000- 
foot reel on 35 mm. slow-burning 
stock) by State forestry and fish and 
game departments, schools, colleges, 
boards of education, and other author- 
ized organizations and individuals. 
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SELECTIVE LoccING AND CLosE UTILI- 
ZATION—A SOLUTION TO THE SLASH 
ProsLeM IN NorTHERN Harpwoops 


The Lake States Forest Experiment 
Station in its Technical Note No. 31 re- 
ports that measurements on representa- 
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tive cut-over areas in northern Wiscon- 
sin and on the Upper Peninsula Experi- 
mental Forest at Dukes, Michigan, show 
the relationships between degree of cut- 
ting, degree of utilization, and the 
amount of slash shown in Table 1. 


“Slash space,” expressed in cubic 
feet, which is the depth of slash multi- 
plied by the area occupied by it, is used 
as a basis for comparison. On the clear- 
cut hemlock-hardwood plots, there is 
over four times as much slash as on the 
clear-cut plot in pure hardwoods. Hem- 
lock cuttings leave more heavy slash 
than hardwood cuttings of the same vol- 
ume. The Wisconsin plots, besides 
having over 50 per cent hemlock, were 
cut for sawlog material only. On the 
Michigan plots, utilization was much 
closer, for, in addition to sawlogs, from 
13 to 38 cords of “chemical wood” were 
cut per acre from the tops, cull pieces, 
and small trees. 


Selective logging and close utiliza- 
tion contribute materially to the solu- 
tion of the slash problem in the Lake 
States. 


TABLE 1. 


RELATION BETWEEN DEGREE OF CUTTING AND UTILIZATION 


Percentage of “Slash space” 
' Sawlog Per cent of ground covered by slash (Depth 
Kind of volume cut original sawlog Heavy’ Medium Light Total x area) 
cutting per acre volume cut l—10 4’—)'’ 1”—4” per acre 
_Board Feet Per Cent Per Cent Cubic Feet 
Hemlock-maple-birth forest—Wisconsin 
Selective 9.040? ad 13 21 11,540 
Clear Cut 8,594 97 q 41 60,740 
Maple-birch forest—Dukes, Michigan 
Selective 3,905 39 1 4 3 8 2,250 
Selective 4,523 4A 2 5 20 27 4,640 
Selective 6,773 68 9))i her tag AapnSD 5,950 
Clear cut (10,372 100 rian 8 24 11,040 
Clear cut ‘(11,934 100 4 20 ee ee 13,360 


‘Figures show depth of slash corresponding to different grades. 


*Cut was mostly of very large trees. 


BRIEFER ARTICLES AND NOTES 


MELIn’s Book on MycorruizaA TRANS- 
LATED BY STICKEL 


The important book on tree my- 
corrhiza entitled “Investigations of the 
Significance of Tree Mycorrhiza, An 
Ecological-Physiological Study,” by 
Doctor Elias Melin of the Mycological 
Laboratory of the Forest Academy at 
Stockholm, has been made available for 
English readers through a translation 
prepared some months ago by Paul W. 
Stickel of the Northeastern Forest Ex- 
periment Station. 

Mr. Stickel’s translation was handled 
with fidelity to the original, and he de- 
serves commendation for his interest 
and the labor expended. The transla- 
tion, embracing 173 pages, is available 
in a lithoprinted form from typewritten 
copy. It was produced by Edwards 
Brothers of Ann Arbor, Michigan, from 
whom it may be had at $2.25 a copy. 

The principal headings include the 
following: (1) The present day knowl- 
edge of the nature of the root fungi of 
trees; (2) The root fungi in pure cul- 
tures; (3) The seedlings in pure cul- 
ture; (4) The seedling and fungi in 
pure cultures; 
cerning coniferous tree mycorrhiza in 
nature; and, Conclusions. 
the conclusions, are 38 pages of tabu- 
lar material and a 7-page bibliography. 
Illustrations number about 50, the 


(5) Conclusions con- 


Following 
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figures being taken from the original. 


E. F. 
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EFFECT OF Forest Cover oN Droucut 
InyuRY TO UNDERGROWTH 


In 1926 four one-acre samples plots 
were established in 55-year old jack 
pine on the Chippewa National Forest. 
Three of the plots were cut in varying 
degrees while the fourth was left uncut. 
The original purpose was to discover 
which method of cutting might favor 
Norway pine reproduction. 

On August 22, 1930, at the height of 
the dry period, observations were made 
on the thrift of the plants found grow- 
ing on these plots. Each plant was 
listed as thrifty, poor or dead. The sum- 
marized results are shown in Table 1. 

From this the Lake States Forest Ex- 
periment Station in its Technical Note 
33 concludes that the more dense the 
forest canopy, the better is the survival 
of the plants underneath. Protection 
from direct sunlight seemed to be 
necessary for good survival during 
drought. This fact was confirmed by 
observations elsewhere on the forest. 

These findings have a direct bearing 
on planting practice. Where injury 
from draught is likely to occur, trees 
should be planted where they will re- 


TABLE l. 


EFFECT OF COVER ON PLANTS DURING DROUGHT 


Number Per cent of 
Type of of trees normal basal 
cutting left area left 
Heavy cutting — 108 15 
Moderate cutting —. 205 45 
Light cutting ——— 239 58 
INoweutting 22 355 93 


Total 
number of —_Thrifty Poor Dead. 
plants observed Per cent 
45 15 38 47 
47 21 45 34 
47 23 43 34 
50 46 48 6 
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ceive shade during the hottest part of 
the day. The north sides of stumps, 
snags, logs and other objects should 
prove to be favorable spots. Natural 
vegetation, such as willows, alder or 
large toothed aspen, will provide a 
good protective shade. Dense hazel 
brush and aspen suckers should be 
avoided, however, as they cast shade 
too dense for normal growth of young 
trees. 
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Civit SERVICE EXAMINATION 


Announcement is made by the United 
States Civil Service Commission that 
the position of Assistant Chief, Plant 
Quarantine and Control Administra- 
tion, Department of Agriculture, is 
vacant. Instead of the usual form of 
civil-service examinations the qualifica- 
tions of candidates will be passed upon 
by a special board of examiners. 

Applications must be on file with the 
United States Civil Service Commission 
at Washington, D. C., not later than 
May 13, 1931. A minimum of ten 
years’ responsibility for the adminis- 
tration of important plant quarantine 
work will be required. 
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CuarLes Guyot, EMINENT FRENCH 
ForRESTER, D1Es 


France lost a great forestry figure on 
December 24, 1930 in the death of M. 
Charles Guyot, formerly Director of 
l’Ecole Nationale des Eaux et Foréts. 
M. Guyot was 86 years of age at the 
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time of his death and ranked very high 
in the forestry profession of France as 
teacher, administrator, author, author- 
ity on forest law, and collaborator on 
the staff of Revue des Eaux et Foréts. 
He joined the staff of the school in 
about 1870, serving in various capaci- 
ties, becoming finally Director. As a 
member of its staff he saw the school 
through its difficult period of reorgani- 
zation and helped develop it to its pres- 
ent commanding position. He was re- 
tired in 1910, but continued until 
shortly before his death his contribu- 
tions to Revue des Eaux et Foréts, as 
editor of its department of Jurispru- 
dence. 
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GERMAN Foresters TO Hotp Bic 
MEETING IN VIENNA 


The German Society of Foresters 
will this year hold its annual meeting 
in Vienna. It will extend from 
August 30 to September 7, and more 
than one thousand German and foreign 
foresters are expected to be present. 
The first three days will be devoted to 
the reading of papers; these will be 
followed by excursions to selected for- 
est regions in Austria and Bavaria. On 
September 2 there will be a demonstra- 
tion of the latest devices used in logging, 
transportation, soil preparation, and 
insect control. The German society in- 
vites American foresters to attend and 
participate. Further particulars may 
be obtained from Deutschen Forst- 
vereins, Berlin, S. W. 11 Dessuerstrasse 
26. 
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Suggestions for the Management of 
Spruce Stands in the Northeast. 
By Marinus Westveld, Northeastern 
Forest Experiment Station. U. S. 
Dept. of Agri. Circular 134. 1930. 


This is a timely supplement to Dana’s 
recent bulletin, Timber Growing and 
Logging Practice in the Northeast. It 
offers suggestions based largely upon 
the author’s own recent investigations, 
for the management of spruce stands 
in the spruce and northern hardwoods 
region of New England and New York. 
The similarity of conditions in the south- 
ern part of the Province of Quebec to 
those in northern New England, and the 
author’s acquaintance in the Province, 
justify the interest of Quebec foresters 
in these suggestions. 

Immediate emphasis is laid on the 
following features: the prime desir- 
ability of an abundance of spruce and 
fir reproduction at the time of harvest- 
ing; the comparatively slow pace at 
which restocking takes place after cut- 
ting; the fact that over a large percent- 
age of spruce stands seed trees are not a 
vital need in the production of a new 
crop, and that they are usually doomed 
to destruction because of the tendency 
of the spruce and fir to be thrown by 
the wind; that the advance softwood 
reproduction is the main reliance for 
the new crop; and that successful man- 
agement lies in preserving and de- 
veloping the young growth, even in 


some cases the thrifty young hardwood 
growth, already established in the forest 
at the time of cutting. The remarkable 
recuperative ability of spruce stands 
even under harsh treatment is especially 
noted. 

The suggestions for cutting are dis- 
cussed separately for pure softwood and 
for mixed hardwood-softwood stands, 
since each presents a distinct set of con- 
ditions. The author recognizes that mea- 
sures such as he suggests are never 
applicable uniformly to the region as 
a whole because of the varied condi- 
tions encountered in spruce stands, and 
that certain measures, while effective 
and desirable in themselves, are not 
applicable at present because of eco- 
nomic conditions. The suggestions are 
as follows: 

1. Pure softwood stands of the spruce 
swamp, spruce slope, and such as occur 
commonly in the spruce-flat type, should 
be clear cut as a general policy, since 
coniferous reproduction is ordinarily 
abundant. Cut-over lands of this char- 
acter bear uniformly good stands of 
young softwood growth. 

2. In young even-aged stands under 
pulpwood size, porly stocked with re- 
production, one-quarter to one-half the 
young trees should be removed in a 
shelterwood cutting creating conditions 
favorable for the establishment of young 
spruce and fir seedlings. Great care 
must be exercised in effecting this cut 
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due to danger from windfall. After 
5 to 10 years the remainder of the stand 
may be logged. 

3. In mixed _hardwood-softwood 
stands where advance reproduction of 
the desired species is adequate, best 
results are obtained by cutting all mer- 
chantable hardwood and softwood. The 
degree to which the advance growth is 
benefited depends upon the severity of 
the cutting. 

In putting any of these cutting meth- 
ods into effect, the height of the repro- 
duction must always be considered; in 
the spruce-flat type, and in the yellow 
birch—spruce sub-type height is less 
important, but even here the softwood 
advance growth should be at least two 
feet. On the sugar maple—spruce sub- 
type the height of the reproduction 
should be four feet. 

Swamping out skid roads, construc- 
tion of bridges, skidways, and corduroy 
roads should be carried out with the 
saving of reproduction in mind. Damage 
form this sort of work at present ranges 
from 20 per cent to 40 per cent of the 
young stand. 

4. Where seedlings are undersized, a 
preparatory cutting, or the girdling of a 
few of the larger hardwoods will accele- 
rate height growth. 

5. Removal of the hardwoods in ad- 
vance of the softwoods, where there is 
a market for the hardwoods, effects a 
great reduction in hardwood seed pro- 
duction. 

6. Clear cutting of mixed stands un- 
satisfactorily stocked with spruce and 
fir results in the rapid development of 
clean-boled young trees, mostly hard- 
wood. 

7. If all-aged, the stand can best be 
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cut under the selection system, the sever- 
ity of the cutting depending upon the 
prevalence of birch; the more birch the 
lighter the cut should be, due to the 
deterioration of newly exposed birch 
crowns. 

It is questionable, the author finds, 
whether any scheme, of cutting will have 
any material effect on the relative abun- 
dance of spruce and fir in the next crop. 
The fir always responds more quickly 
to any opening of the stand. 

8. Frequent and heavy cuttings of fir 
in mixed stands of spruce and fir, should 
tend to increase the ultimate representa- 
tion of spruce. 

9. Girdling is advocated for destroy- 
ing the dense overhead canopy of re- 
sidual hardwoods in mixed stands. The 
author emphasizes the need of restrict- 
ing the practice to trees which are sup- 
pressing advance reproduction, or of 
eliminating only trees of poor form and 
quality. 

10. Cleanings are found to be most 
effective five to eight years after cutting 
or girdling, and can be done with a 
machete or small axe, while it one waits 
for from eight to fifteen years after 
cutting, the larger axe is necessary and 
the operation becomes costly. $2 to $4 
per acre for cleaning out 2,400 to 5,000 
young hardwoods, and releasing 1,100 
to 1,800 young conifers, are figures 
given for experimental cleanings on 
sample plots in the White Mountains. 

1]. Grazing is favored as a means of 
keeping down undesirable sprout and 
brush growth. 

12. Brush burning is strongly urged 
as the best method of slash disposal, 
lopping and scattering as an alterna- 
tive. It is not unusual to find 25 per 
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cent of the ground covered with slash 
which not only crushes and kills ad- 
vance reproduction, but prevents for 
many years, the establishment of new 
growth. Costs for complete disposal of 
brush by burning are given as ranging 
from 75 cents to $1.50 per thousand 
board feet. 

Without question the silviculture 
which is being gradually built up in the 
Northeast will develop along these 
lines; and without question most of the 
measures which the author suggests will 
play important parts in the future 
management of spruce and fir and hard- 
wood stands, especially in the manage- 
ment zones close to the market, which 
include the municipal forests, the farm 
woodlots, and the demonstration for- 
ests. These will doubtless serve as cen- 
ters from which such practices will 
spread into the more remote manage- 
ment zones; so that there will be de- 
veloped a silviculture for the Northeast 
comparable to that in Europe, by which 
I mean wholesale methods of forest cul- 
ture which, we have been reminded, 
have been there invented, put into prac- 
tice, and perfected over a period of cen- 
turies. We should recall also that 

‘hardwoods play an important economic 
role in those localities where silvicul- 
tural conditions are most nearly like 
our own. The author does well to ask, 
“Who can predict what demands there 
will be 20 years hence for high quality 
hardwoods?” We do not know what 
developments in the utilization of even 
inferior hardwoods will have taken 
place in that time. 

There are many of us, especially those 
employed in the pulp and paper indus- 
try, whose work is concerned also with 
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the forests in the more remote manage- 
ment zones which constitute the bulk of 
the northern spruce forest. The author 
would be the last to maintain that all 
these suggestions are applicable on such 
lands. Let us then consider for a mo- 
ment which of the above measures do 
stand a reasonable chance of applica- 
tion on these remote lands which have 
come to be called of late the industrial 
forests. 

We realize that, in very intensive 
work, no one silvicultural measure is 
widely applicable in a region as a 
whole, but we must at the outset restrict 
ourselves to seeking measures which are 
as widely applicable as possible, even 
if some acres escape production en- 
tirely due to the extensive manner in 
which these operations must be con- 
ducted. 

We must admit forthwith that all in- 
termediate cutting methods, all cultural 
measures involving an outlay of money 
must be eliminated from consideration, 
and that all reliance for the next crop 
must be placed in measures carried out 
at the time of harvesting. The best we 
can expect to accomplish is some modi- 
fication of the clearcutting method, as 
recommended in (suggestion 1 above), 
with scrupulous attention to protecting 
the young growth from injury, and with 
a reasonable amount of slash disposal, 
probably by lopping and scattering. 
These requirements must be brought 
forcibly to the attention of jobbers and 
inspectors, so that the working crews 
themselves become more workmanlike, 
and take some pride in this aspect of 
their work. The time is not distant 
when a worker who is careless in re- 
spect to young growth will receive 
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about the same consideration as one 
who is careles in the use of fire. 

Fortunately the spruce slope, the 
spruce flat, and the spruce swamp types 
together comprise a large proportion of 
the northern spruce forest, so that the 
harvesting operation can be applied on 
a fairly broad scale and still fulfill rea- 
sonable silvicultural requirements. As 
a rule, as both Dana and the author 
recognize, regeneration is plentiful in 
these types, but this feature should de- 
termine the extent of the application of 
clearcutting in all cases; where the 
reproduction is adequate the clearcut 
areas may be as large as need be; where 
it is not so abundant, they should be in 
the form of strips or groups and should 
be as narrow or small as the job can 
possibly stand. 

I cannot join unreservedly in the 
revival of interest in the girdling of 
hardwoods. It seems to me to be a 
measure of limited application. It 
should be restricted in any event to 
overmature and decadent trees (why not 
any such tree, softwood or hardwood?), 
when these trees are suppressing young 
softwood growth. It is a cultural meas- 
ure, together with the liberation cut- 
tings, thinnings, and cleanings; in zones 
close to market where business condi- 
tions permit more intensive methods, 
perhaps the girdling of decadent trees 
is justifiable. Even in this case why 
not remove them for fuelwood? This 
leaves us then one legitimate, somewhat 
limited field for the application of 
girdling,—namely, the outer margin of 
the closest management zone, compara- 
tively close to market, but just too far 
away to pay for the removal of fuel- 
wood. I cannot conceive an owner op- 
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erating for business reasons going 
farther afield to girdle decadent trees. 


The underlying thought in this paper 
is one of undoubted significance. It is 
expressed in one sentence, and West- 
veld deserves congratulations for pre- 
senting and emphasizing it. “Success- 
ful management liés mainly in preserv- 
ing and developing the young advance 
growth already established in the for- 
est at the time of cutting.” Opinions 
may differ as to how far it is necessary 
to go in the developing process, but this 
simple fact is one of major importance. 


Victor BEEDE, 
Brown Corporation, Quebec. 
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Control of the White Pine Weevil 
on the Eli Whitney Forest. By 
William Maughan, Instructor in 
Applied Forestry, Yale University. 
Bulletin No. 29, pp. 37, illustrated, 
price 35 cents. 1930. 


This bulletin represents the culmina- 
tion of a weevil control study initiated 
in 1919 on the Eli Whitney Forest. The 
scope of this project is rather local 
since the work was confined to the im- 
mediate vicinity of New Haven, Conn. 
However, the results are substantiated 
by somewhat similar studies elsewhere 
and are unquestionably applicable to 
plantations throughout the Northeast. 

A copious but timely introduction 
explains the importance of white pine 
to forest management in the northeast- 
ern states and the desirability for weevil 
control in this region, together with a 
brief resume of the factors determining 
a weevil control policy for the white 
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pine plantations of the Eli Whitney 
Forest. 

The substance matter has been logi- 
cally divided into three broad head- 
ings; (1) The nature and results of the 
attack, (2) the method of control work 
and (3) the results of control work. 

The first succinctly covers the life 
history of the white pine weevil, to- 
gether with the indications of attack and 
the age at which plantations are most 
susceptible. The loss of height growth 
in weevil attack trees and the deleterious 
effect of such attacks upon the quality 
of lumber produced is made clear. 
When growing in dense stands and on 
the better sites trees readily recover 
from attack and quickly outgrow the 
crook made when a lateral replaces the 
killed leader. 

Control consists of removing and 
burning the weeviled tips before the 
larvae emerge, thus reducing the num- 
ber of attacks in subsequent years. This 
is called the mechanical method of con- 
trol. The policy is to remove all in- 
fested tips until such a time as the stand 
begins tc close, generally at 12 to 14 
years of age. If control is continued 
beyond this period costs mount rapidly, 
also attacks are less destructive when 
made after the stand has closed. The 
object of control is to provide enough 
suitable stems per acre to furnish a well- 
stocked stand in the final crop, rather 
than to aid the particular trees attacked. 

The author describes the details of 
control work clearly and comprehen- 
sively. Most significant was the econ- 
omy of a three man crew, the selection 
of a central spot for burning, and the 
proper season for cutting the infested 
leaders. 
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The results of control work were 
studies through a comparison of treated 
and partially treated stands. The trees 
on representative plots were tallied by 
crown classes and as_ non-weeviled, 
slightly weeviled, or seriously weeviled; | 
also the number of acceptable stems. 
These plots were grouped into three site 
classes and the data tabulated. The 
treated stands were found to contain a 
higher number of desirable stems, also 
the better the site the greater the num- 
ber of desirable stems. Site has a very 
important influence upon the damage 
since it determines the number of at- 
tacks possible before the stands close, 
the rate of recovery from attack and 
number of whorls destroyed by the at- 
tack. 

Observations made upon the Eli 
Whitney Forest indicate that the re- 
moval of weeviled tips brings a reduc- 
tion in the number of subsequent at- 
tacks. 

The cost depends upon the number of 
tips removed, the density of stocking 
and the height of the trees treated. The 
average total cost for complete treat- 
ment is $5.00 per acre. Broadly, the 
annual cost is 60 cents per acre and the 
stand must generally be treated for 8 
years. 

The author concludes that the re- 
movel of weeviled tips reduces the 
amount of subsequent infestation, and 
on the good and medium sites insures 
a sufficient number of acceptable stems 
for the final crop. This is not true for 
the poor sites and other species should 
be planted here. 

W. H. Bo tes, 
Pacific Northwest Forest 
Experiment Station. 
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Management of Woodlands in 
Louisiana. By G. D. Marckworth 
and R. Moore. Bul. No. 209 Louisi- 
ana Exp. Sta. 1930. 


The text is written in simple easy 
style, intended for the farmer and other 
small timberland owner. Parts of 
Louisiana are held in the ownership of 
large lumber companies, others in vast 
fields of sugar cane and rice, and a third 
division has many tracts of timberland 
in the hands of small farmers. On 
these farms timber has been a source of 
considerable ready cash income. As 
the authors state, the farms contain 
large areas of land not adopted to 
profitable farming for ordinary crops. 
Timber growing offers a profitable use 
for such lands. 


Loblolly and shortleaf pines are 
given as the species best adapted to the 
farms, particularly the latter. These 
two pines are adaptable to various soils 
and produce timber that has increasing 
uses. “This insures competitive mar- 
kets which tend to raise the local prices 
offered for the products of the farm 
woodland.” Slash pine is rightfully 
omitted because in the “toe” section of 
the State—the extreme western exten- 
sion of the slash pine range—it occurs 
mostly on low flat lands, outside the 
farming areas in the hilly lands. 

Yields are given for mixed loblolly 
and shortleaf pine because that is the 
prevailing type. The yields are for 
stands from 20 to 70 years old, on three 
grades of “sites,” and in board feet, by 
both the International one-quarter-inch 
Rule and the Doyle Rule, and also in 
cords. It is not stated whether the cords 
are rough or peeled wood. It may be 


JOURNAL OF FORESTRY 


assumed that the cords are standard 
cords, although pulpwood in the South 
is often sold by long cords. For popu- 
lar reading by farmers the column- 
heading “site” is unfortunate, when 
their own words, “land” or “soil,” are 
close enough in meaning and much 
better for the purpose. However, the 
authors explain the word “site” in the 
text preceding the tables. The yields 
are not for normal or fully stocked 
stands but “are based on average condi- 
tions as found in the 100 sample plots 
scattered over the State.” This should 
make them usable in a very practical 
kind of way. However, normal yields 
furnish probably the best known stand- 
ard, but they are rare in occurrence in 
the average farm woods or elsewhere. 

Profitable practices for the manage- 
ment of farm woodlands are summed up 
in stopping the pernicious practice of 
burning over the woods. The plowing 
of fire “lines” around a property is de- 
scribed as a means of protection. 

Are there not other practices than 
fire prevention making for profitable 
woods management? If so, no others 
are given under the heading, “Profitable 
Practices.” A slight discrepancy oc- 
curs in the codrdination of headings, as 
the next main heading “Obtaining the 
Stand,” embodies practices in good 
management, such as methods of estab- 
lishing stands, improving them by thin- 
ning, and also by cleanings and cutting 
for use or the market. A general mini- 
mum diameter limit for cutting sound 
thrifty trees, such for example as 12 to 
14 inches, might well have been in- 
cluded, as well as the advantages of se- 
lectively cutting and leaving a good 
growing stock as the capital in the 
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woods bank. The average farmer will 
unlikely get the most continuous profit 
by leaving only two seed trees per acre 
and cutting to the 8-inch diameter limit, 
as set forth in the example of the More- 
house Parish farmer. 

Six essential points are specified 
under the heading “Marketing”: Mark 
all trees to be cut, obtain from different 
buyers prices and specifications, select 
the best market, use a written timber 
sale agreement, cut and haul your own 
rough timber products, and insist on the 
use of a fair rule for measuring the 
timber. 

Well selected photographs or line 
drawings would have helped in easy 
reading and using the bulletin. 


W. R. Mattoon, 
U. S. Forest Service. 
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Societe Norwegienne De Credit 
Pour L’Agriculture Et La Sylvi- 
culture. (Norwegian Agricul- 
tural and Forestry Credit So- 
ciety.) By Frois Froisland, Di- 
rector, Oslo, Norway. Actes Du l 
er Congrés International De Sylvi- 
culture, Vol. Ill, pp. 296-302, 
Rome, April 29-May 5, 1926. 


The aim of the Norwegian Forest 
Credit Society is to supply fixed long 
time loans to agricultural and forestry 
enterprise. 
ized into an association, their proper- 
ties securing the Society obligations, 
issued chiefly in the form of mortgage 
bonds. 

The strength of the association lies in 
the mutual responsibility of the bor- 


The borrowers are organ- 


843 


rowers to repay the loans employed to 
advance their economic interests. In 
this it differs entirely from joint stock 
and state mortgage banks, the latter 
being organized by the state to make 
loans direct to the borrower. 

The system is further characterized 
by the fact that the bonds are issued and 
sold serially in accordance with the 
needs for capital for the settlement of 
debts. The state has no part in the or- 
ganization other than ordinary legal 
control, the members themselves fixing 
the terms of the loans. Thus flexibility 
and adaptation to current changes are 
assured. 

Although the system was first organ- 
ized in Germany its highest development 
has been in Denmark, where the socie- 
ties now represent a loan capital of 
about $810,000,000. Loans are paid by 
the sale of bonds of the society on the 
open market at the best rates obtain- 
able. The Danish bonds are recognized 
as having international exchange value 
and large amounts (nearly $2,750,000) 
can be disposed of daily on the Copen- 
hagen stock exchange, finding such 
buyers as savings banks, trust founda- 
tions, and public institutions. While 
the need for commercial credit in Nor- 
way has been met largely by the Nor- 
wegian Mortgage Bank since 1850 its 
policy of limiting loans to a maximum 
of $6,750 has not been fully satisfac- 
tory. A law passed in 1907 allowed the 
formation of the present credit society 
but it was not organized until 1915. 

The liability of the individual mem- 
ber cannot exceed the balance of his 
loan account plus an additional two- 
thirds. This supplementary responsi- 
bility is assured by the pledge of each 
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member just as the loan itself is 
pledged. Experience has shown that no 
excessive risk attaches thereto and that 
it has furthered the sale of the bonds by 
assuring the safety of the investment. 
In its ten years of existence the Society 
has not had a single loss. 

_ Loans may be made only on operat- 
ing, inhabited farms and on woodlands. 
Sawmills and similar local enterprises 
receive little consideration. 

The maintenance of the growing stock 
is assured by local royal decrees, or, in 
their absence, by the Minimum Di- 
ameter Law of June 7, 1916. This pre- 
vents depreciation in the value of the 
security, which is based on that portion 
of the stand which must remain intact. 
In this way good control over the mem- 
bers is assured by the Society. 

Another protection against deprecia- 
tion is the required insurance against 
fire of forest areas over a certain size. 

Only the farm as a unit may be mort- 
gaged in Norway whereas in Denmark 
submortgages upon livestock, etc., may 
be taken, while in Sweden on the other 
extreme, only the ground itself may be 
mortgaged irrespective of what is upon 
it. 

The appraisals for loans are made 
personally by specially qualified ex- 
perts; the society has a chief tax expert 
who assists the local appraisors and in 
certain cases makes his own appraisals. 
The valuation surveys are very detailed 
in the case of forest tracts over 300 hec- 
tares. In order to insure impartial ap- 
praisals, the borrower in question is 
not informed of the results which are 
reported confidentially direct to the 
central society. 

In making the valuation the average 
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net return from the property should be 
considered. The capitalized value of 
this income should show the financial 
worth of the tract for exploitation. It 
is necessary that a low value be given 
so that there will be a safe margin of 
collateral. Thus the Society will be of 
aid to proprietors able to furnish satis- 
factory security and at the same time be 
well protected. 

Loans are based on 60 per cent of the 
assessment on cultivated fields and in- 
sured forest tracts, and 40 per cent of 
the assessment on buildings. Loans on 
noninsured timber are based on 30 per 
cent of the assessment; upon industrial 
enterprise forming part of the unit, 20 
per cent. Otherwise there is no limit 
to the amount which can be loaned. 

Loans may be first mortgages or may 
be made on collateral deposited with 
the state treasury, public institutions 
and trusts, and various banks, in which 
case the communal approval is re- 
quired, in view of the prior interests of 
the commune in its domain. This is due 
to the fact that the above institutons 
lend on a higher value of the security 
than does the credit society. 

The loan of the Society is not termin- 
able by it, whereas the borrower may 
at any time pay extra installments or 
liquidate the loan entirely. Payments 
are made over a period of 33 years, in 
equal semi-annual installments. At 5 
per cent interest the semi-annual rate is 
3.18 per cent of the first installment on 
the loan; at 6 per cent it is 3.57 per 
cent. 

The question of interest is very im- 
portant. Two different views exist 
among the credit societies. One is that 
the bond rate should approximate the 
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market rate as closely as possible, the 
bonds being sold close to par value. 
The other favors a low bond rate so that 
the loans may be obtained more cheaply. 
This means, of course, that the discount 
on the bonds will be greater. 

The two views have their pros and 
cons. The danger of the high bond rate 
is that the market rate may fall over the 
long period of payment and thus cause 
a loss to the borrowers who otherwise 
would have been able to obtain loans 
at cheaper rates because of the solid 
value of their security. 

The nominal interest rate on loans of 
the National Credit Society has been 5 
per cent until the last two months. The 
actual market rate of 6 per cent has 
brought about such an important de- 
crease in the market price of the bonds 
that a new series at 6 per cent has been 
opened along side of the 5 per cent 
issue. The borrowers can _ therefore 
choose between the two different types 
of loan. It is believed that most prefer 
the 6 per cent type. At this rate the 
bonds sell at 98, while at the 5 per cent 
rate they sell at 87. As previously in- 
dicated the borrowers can either take 
the loans themselves at the same rate 
or secure them through the Society at 
whatever rate is obtainable at the time 
of the transaction. In general they pre- 
fer the last method. It has therefore 
been very important at this time for the 
Society and the borrowers to increase 
as much as possible the marketability 
of the bonds; since the supply is in- 
creased the market must be extended. 

The obligations have a first class in- 
vestment value, being quoted daily on 
the Oslo stock exchange. They are legal 
for investment by trustees holding 
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money for minors, by public founda- 
tions, and for purchase by savings and 
private banks for their reserve funds. 
To date $7,020,000 of bonds have been 
sold, and about the same amount paid 
out in 1800 loans used chiefly for bring- 
ing new areas into cultivation. The 
reserve funds of the Society have in- 
creased to $205,000. Considering its re- 
cent development and the small size of 
the country the foundation of the So- 
ciety has been justified. 

Because the system is relatively new, 
slow and cautious development is essen- 
tial. Otherwise, the granting of large 
loans at this time would lead to losses 
during periods of depression. The So- 
ciety has tried always to put its loans 
on a solid foundation (regardless of a 
demand for uneconomic loans). The 
sum loaned is divided into a relatively 
large number of small risks throughout 
the country. Loans average about 30 
per cent of the valuation of the security 
and should therefore be fully secured 
even in bad years. 

The organization of the Society is 
broadly modeled after one in Finland. 
Local credit groups are created whose 
members (at least 15) are reciprocally 
responsible for the credit of their group. 
The value of the credit combined and 
for each debtor individually is fixed by 
the group itself with the approval of the 
central body constituted under the title 
“The Central Bank for Peasant Credit.” 
This obtains the loan capital for the 
groups. 

The above shows the large develop- 
ment of the agricultural and forestry 
credit system in Norway. While it is 
still new, it is hoped that it will pro- 
cure for agriculture and for forestry the 
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capital necessary for rational manage- 
ment and in that way act as a powerful 
lever aiding the country to support 
itself. 

One cannot venture to say how much 
value a similar system would have in 
stabilizing farm forestry practices in 
the United States. Evidently more con- 
trol over woodland operations would 
be required than is now the case. 
Clearly any form of public control 
would be impracticable for such a pur- 
pose. But is there any fundamental rea- 
son why an association could not legally 
bind each member to maintain a mini- 
mum merchantable volume of timber 
while the loan was in force? This as- 
pect merits careful attention as a possi- 
ble practicable means of facilitating the 
extension of long term credit to wood- 
land owners. A further thought may 
be in point. Would a group of wood- 
land tracts listed under a forest crop 
law such as exists in several states of 
the United States be a reasonably safe 
risk? 

BERNARD FRANK, 
Fas. U. S. Forest Service. 


Epiror’s Note: The question of forest cred- 
its deserves more attention than it has been 
given. The many financial studies of farm 
operations have apparently given no considera- 
tion to the likely loan value of the woodland. 
The paper, here reviewed, was read at the 
First International Forestry Congress in Rome 
in 1926. Since it apparently has not come to 
the attention of many timberland owners and 
foresters, its review at this late date may not 
be considered untimely. 
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Generalizations of the Normal 
Curve of Error. By Luis R. 
Salvosa. Edwards Brothers, Inc., 
Ann Arbor, Michigan. pp. 187. 
$1.50. 
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During recent years, investigators in 
all scientific fields have been seriously 
handicapped by the failure of the nor- 
mal curve of error to represent satis- 
factorily commonly-found quantitative 
distributions. In several phases of for- 
estry, investigators have been forced to 
make generalizations upon noticeably 
skewed distributions, and, while reali- 
zing that the generalizations so made 
were subject to appreciable error, were 
unable to make proper corrections for 
the influence of skewness. 

Mr. Salvosa has prepared three sets 


of tables based upon Karl Pearson’s 


Type III curve. The equation of this 
curve is: 
4 -2 
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In this equation az, ¢, and yo have the 
following values: 
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a3 — skewness coefficient. 
p= probability that an event will 
happen in a single trial. 
q = 1— p= the probability that it 
will fail. 
r = total number of trials. 
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Pearson’s Type III curve becomes the 
well-known normal curve of error. 


When a3 = 0, yo becomes 
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The first set of tables presents the 
areas beneath the standard Type III 
curve for values of a3, ranging from 0 
to 1.1, and for values of ¢ ranging from 
—4.89 to 9.51. The second set of tables 
shows height of ordinates of the stand- 
ard Type III curve for values of as 
ranging from 0 to 1.1, and for values 
of ¢ varying from —5.21 to 9.81. The 
intervals for these two sets of tables are 
1 1 
— for az and 
10 100 
values are given to six places of accur- 
acy. 

The use of these two sets of tables 
assumes that a distribution is com- 
pletely expressed by the mean, standard 
deviation and skewness. The error in- 
troduced by this assumption probably 
does not exceed one-tenth of one per 
cent. 

As an example of the application of 
the first table, a sample analysis of the 
weights of 10,701 tubercular recruits 
showed a mean weight of 130.44 
pounds, a standard deviation of 43.04 
pounds and a skewness (a3) of 0.58. 

The mean and standard deviation 
were computed in the usual manner, 
and a3 was calculated by the following 
formula: 


ex? —3 (ex? 6x ay 
ag n (<=) (<2) +-2( n 
S.D. 


~% = weight of any recruit 
n=—total number of recruits (10,- 
701) 
e==Greek symbol indicating “sum of” 
S.D. = standard deviation 
Jf this distribution accurately pictures 
the weights of tubercular males, the 
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percentage of these persons weighing 
more or less than a given amount can 
be read from Mr. Salvosa’s tables in 
the following manner: 
To find the percentage of tubercular 
males weighing 161.5 pounds or more, 
161.5 — 130.44 


Table 1 shows that the percentage of 
area lying to the left of t= .72 and 
under the standard Type III curve for 
skewness 0.6 (interpolated value for 
a3 = .08 could have been calculated) 
is 0.780056. Therefore, the area lying 
to the right of this value for ¢ is 1.00- 
-780056 or 0.219944 or approximately 
22 per cent. By the theory of proba- 
bility, and assuming that Pearson’s 
Type III curve fits this distribution of 
weights, approximately 22 per cent of 
all tubercular males should weigh 161.5 
pounds or more. The normal curve of 
error gives a probability of 0.235762 
for the same weight limit. In this in- 
stance the influence of the skewness (a3 
= 0.6) causes a variation of more than 
1.5 per cent. 

The third set of tables gives for very 
precise work the derivatives of the 
standardized Type III function. 

In addition to the tables Mr. Salvosa 
has presented a synopsis of the theory 
involved in the construction of the 
tables and illustrative examples show- 
ing their application. This volume of 
statistical tables should be helpful to 
those foresters who are working on 
problems involving the theory of proba- 
bility and sampling. 

Rosert K. WINTERS, 

Southern Forest Experiment Station, 

New Orleans, La. 
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Vertebrate Natural History of a 
Section of Northern California 
through the Lassen Peak Re- 
gion. By Joseph Grinnell, Joseph 
Dixon, and Jean M. Linsdale. Mu- 
seum of Vertebrate Zodlogy, Uni- 
versity of California. Pub. by 
University of California Press, 
Berkeley, Calif. P. 594, Figs. 181. 
1930. 


This is the most recent of a series of 
reports or monographs on the natural 
history of limited regions in the State of 
California. The work is restricted prin- 
cipally to the terrestrial vertebrates— 
amphibians, reptiles, birds, and mam- 
mals. The region covered in this re- 
port is a 24-mile-wide strip extending 
from the Sacramento River eastward for 
124 miles over the mountains forming 
the north end of the Sierra Nevada sys- 
tem to the Nevada line. It embraces 
nearly 3000 square miles and includes 
a great variety of environmental condi- 
tions from the upper Sonoran zone to 
the. Arctic-Alpine zone—the upper 
Sacramento valley of less than 300 feet 
altitude, the grassy foothills, the wood- 
land type, the high altitude (over 10,- 
000 feet) of Mt. Lassen, the pure and 
mixed forests, high meadows of the re- 
gion and the dry eastern plains of the 
Great Basin platform. Although the re- 
port is addressed to the student of ani- 
mal ecology as well as to others spe- 
cializing in the broad field of vertebrate 
distribution, it is of interest also to the 
Throughout the 
work there are frequent references bear- 
ing on forest ecology and to the influ- 
ence of lumbering or grazing upon ani- 
mal life. 


forester and grazier. 
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All but about 170 of the nearly 600 
pages are devoted, naturally, to general | 
accounts of the species of vertebrates of © 
the region. The accounts contain, as a 
rule, only such data as pertains to these 
species as residents of the region, and 
are not complete life histories. They 
vary in length from a few lines to sev- - 
eral pages. For example, for porcu- | 
pines are given data on localities where 
they were taken, habitat associations, 
behavior of the animals found, special — 
feeding habits, and other natural his-_ 
tory notes made by the observes that add 
to the existing knowledge of the species. 

The parts concerning distributional | 
considerations (exceedingly well illus- 
trated), life-zones of the region, and 
faunal relations, are of particular inter- 
est to the forester in that they indicate 
to him some of the relations between 
forest growth and forest life and how 
the latter might be altered by cutting 
the former. 


In this day of profound changes in 
natural environments brought about by 
the activities of man, studies of this kind 
have great value in recording conditions 
as they were under nearly natural con- | 
ditions or before they were much dis- | 
turbed. This particular region, how- 
ever, in certain localities has already — 
suffered large changes through agricul- 
tural pursuits, lumbering, grazing, and 
fire. 

EMANUEL FRITZ, 
University of California. 


RRB 


The Distribution and_ the Me- 
chanical Properties of Alaska 
Woods. By L. J. Markwardt, U. S. | 
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Forest Products Laboratory. U. S. 
Department of Agriculture Tech- 
nical Bulletin No. 226. Pp. 79. 
Government Printing Office, Wash- 
ington, D.C. 1931. 


This bulletin gives useful informa- 
tion concerning the supplies and the 
properties of the woods of Alaska. 
Alaska has a forest area of over 70,000,- 
000 acres. 


belt, however, is much smaller and is 


The commercial timber 


restricted largely to the coastal region. 
Within the two national forests of the 
region there are estimated to be about 
85,000,000,000 board feet of saw tim- 
ber. 


The bulletin brings together a great 
deal of information on the timbers of 
Alaska such as forest description, forest 
types, production, export and yield, 
species descriptions and properties of 
the woods. Discussion and data on 
properties occupy about thirty of the 
first fifty pages. A twenty-three page 
appendix gives detailed results of struc- 
tural timber tests, a brief glossary of 
terms and a table of working stresses. 
The work is well illustrated. The data 
on mechanical properties is based on 
the usual limited number of tests but 
the author believes that when properly 
interpreted the results are a valuable 
means of appraising the properties and 
establishing design values. About nine 
species are considered, of which west- 
ern hemlock and Sitka spruce are by 
far the most important. The strength 
properties of these and the others tested 
were found to be in close agreement 
with those of the same woods grown 
elsewhere in the United States. 


849 


The bulletin is quite up to the stand- 
ard of the publications emanating from 
the Forest Products Laboratory as to its 
technical contents. Entirely aside from 
this, however, one is forced to wonder 
at the inconsistency of our government 
in handling national problems. Here is 
a sizable publication, whose prepara- 
tion required much time of skilled tech- 
nicians and which is bound to create the 
impression that Alaska is awaiting de- 
velopment and that the government is 
encouraging it. At the same time over- 
development of resources in the United 
States proper has developed social and 
business conditions that are steadily be- 
coming more acute. The paper indus- 
try, for example, has been urged to de- 
velop the pulpwood resources of Alaska, 
while at the same time in the United 
States proper raw materials suitable for 
pulp are being wasted. One govern- 
ment report decries the wastefulness of 
the lumber industry, another encour- 
ages the development of virgin re- 
sources elsewhere, and thus makes it 
still less possible to do anything with 
our wastes at home. The species differ- 
ences and handling problems of course 
are important factors but certainly not 
the deciding ones. It would seem that 
Alaskan resources should be developed 
to their utmost, as and when the world 
needs them. To do so prematurely with 
the energy frequently suggested will 
help Alaska very little in the end, and 
weakens the United States proper ac- 
cordingly. We might profitably cut 
down our effort to develop Alaska and 
then begin cutting down some more 
within our major borders. 


E. F. 
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Bibliographie der Pflanzenschutz- 
literatur. (Bibliography of the 
Literature on Plant Protec- 
tion.) For the year 1929. By 
Dr. H. Morstatt. Biologische 
Reichsanstalt fiir Land und Forst- 
wirtschaft in Berlin-Dahlem. Paul 
Parey, Berlin, 1930. 


This bibliography is very valuable to 
students of forest entomology and for- 
est pathology. For the year 1929 it re- 
quires 246 pages, 23 of which are given 
up to an authors’ index. The literature 


JOURNAL OF FORESTRY 


of the world seems to have been care- 
fully gone over to make the bibliog- 
graphy complete. The large number of 
American authors and titles is note- 
worthy. 

The organization of the titles makes 
the work very convenient or reference. 
They are classified according to the or- 
ganism causing the sickness of the plant 
— insect, disease, and others—and to 
the host, and these in turn are further 
reclassified. 


E. F. 


BAe CORRESPONDENCE “ee: 


Editor 
JOURNAL OF FORESTRY 


Str: As Editor of the Quarterly Jour- 
nal of Forestry, I have been taken to 
task by some of my American forester 
friends for having published an article 
by the Hon. Nigel A. Orde-Powlett, 
which, according to your notes on p. 
442 of the March number of your 
JOURNAL, is conspicuous for “its clarity 
in stating the compound interest fal- 
lacy.” It is true that the article in cer- 
tain respects contravenes my own views, 
but it is well written and I hope that 
my regular readers have become so im- 
bued with sound economic doctrine that 
they can be safely exposed to a little 
error. No editor of a scientific or tech- 
nical journal is justified in opening his 
columns to one side of a controversy 
only. 

The compound interest controversy 
is of long standing and great import- 
Those who use compound inter- 
est in their computations generally start 
from bare land, whereas those who re- 
fuse to do so start from an existing 
forest, and it is not at first sight easy to 
reconcile their views. A great step for- 
ward, however, was taken by von Spie- 
gel (Praktische Waldwertrechnung, 
Hannover, 1926), when he worked out 
the rate of simple interest which net in- 
come from a normal forest represents 
on the capital value of the forest (i. e., 
the value of the land, growing stock, 


ance. 


etc.). Using this method, he redeter- 
mined the financial rotations for each 
of the commonest species in Germany, 
defining as the financial rotation the 
rotation on which a given value of capi- 
tal (in the form of normal forest) will 
yield the highest net income. This 
method is difficult to work with in prac- 
tice, but the theory at the back of it is, 
surely, acceptable to all foresters. 


The interesting thing about von Spie- 
gel’s results is that the financial rota- 
tions determined by his method are 
identical with those rotations deter- 
mined by his method are identical with 
those rotations which yield the highest 
rate of compound interest starting from 
bare ground. Also, the rates of simple 
interest worked out by von Spiegel as 
being the highest that can be obtained 
from a normal forest are identical with 
the rates of compound interest which 
compound interest calculations demon- 
strate as obtainable with the same costs 
of management and timber prices. Since 
both the methods—one a simple inter- 
est method and the other a compound 
interest method—are sound, they give 
the same result. The principles in- 
volved in this reconciliation are set 
forth in Chapter XI and on pp. 212-214 
of my “Economics of Forestry’, 
(1930). 

This should help to solve the com- 
pound interest difficulty for all forest- 
ers, except those who hold that econom- 
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ics should be entirely disregarded in 
forestry; but these may be left to the 
processes of time and natural selection 
to eradicate. I do not wish to imply 
that no forestry should be carried on 
which does not pay 5 per cent interest, 
but that we should try to produce tim- 
ber as cheaply as possible and, since 
forestry is an industry which requires 
a large amount of capital, interest on 
capital is the chief cost. As long as 
we ignore this consideration, we shall 
fail to fathom the basic causes of devas- 
tation and shall be unable to cure it. 

The laws of economics are operative 
whether we regard them or not. Thus 
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Sweden is favorably situated for the 
forest industry and it has certainly paid 
her to maintain her forests intact. M. 
Jourdain discovered that he had been 
talking prose all his life without know- 
ing it, but this was no reason for re- 
fusing to study the laws of good 
French. d 
Very trily yours, 


W. E. Hey, 
Imperial Forestry Institute, Oxford. 


Epitor’s Note: The article referred 
to by Mr. Hiley was inadvertently left 
out of the March issue when it went to 
press. It appeared in the April issue. 
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CHANGES IN JOURNAL CONTEMPLATED 


The JouRNAL is not published in 
June, July, August and September. 
Manuscripts intended for publication in 
the October and later issues should, 
however, be sent to the Editor without 
delay rather than held until late in the 
summer. It is hoped that the October 
issue can be mailed before schedule to 
relieve pressure later. 

During the summer months the Edi- 
tor wishes to consider suggestions for 
changes in the make-up of the JourRNAL. 
The principal features for which 
changes are thought desirable and for 
which suggestions are solicited include 
the following: 


1. The color and kind of paper in 
the cover. Is the green of the Febru- 
ary, 1931, number acceptable? 

2. The quality of the paper in the 
body. The present paper is soft, weak 
and bulky; however, it is very easy to 
read and handle. With the increased 
size of the JourNAL, 1200 pages in 
1930, this paper makes the eight issues 
of one year so bulky as to increase the 
cost of binding. [Illustrations require 
special paper at present and must be 
“tipped in,” adding to the cost of using 
cuts. 

3. Double-column versus page-width- 
column type page. The two-column 
style makes for easy reading though at 
a little sacrifice in space. 


4. The table of contents. At one 
time the table was printed on the back, 
now it appears on the page facing the 
editorial. In neither case is there room 
enough for listing the titles of reviews, 
briefer articles and notes. In November, 
with a short list of major articles, the 
reviews and notes were listed in a run- 
ning style but without author and page 
reference. Is it desirable to include the 
titles of reviews, notes, and the like in 
the table of contents? If so, it will re- 
quire two pages and may have to be 


placed at the back. 


Readers have expressed a great deal 
of interest in JouRNAL policy and make- 
up during the current publication year. 
This is gratifying to the Editor and 
he hopes those having suggestions for 
improvement will submit them for his 
consideration before a decision must 
be made on the style of the magazine 
beginning with the October issue. 

EMANUEL FRITz, 
Editor-in-Chief. 


RS 


THE EpitTor’s ADDRESS 


Several delays have occurred through 
improper addressing of material in- 
tended for the Editor. The Editor’s of- 
fice is in Berkeley, California, not 
Washington, D. C. Business matters 
such as concern reprints, subscriptions 
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and the like should be sent to the Busi- 
ness Manager in Washington, and not 
to the Editor. 


BRB 


ReEsIGNATION OF W. R. HINE As 
EXECUTIVE SECRETARY 


Executive Secretary Hine has been ill 
for some time and for the past three 
months has been undergoing treatment 
at the Veterans Hospital, Oteen, North 
Carolina. Unfortunately, his illness 
will require indefinite hospitalization 
and for this reason Mr. Hine has re- 
signed as Executive Secretary and the 
Council has reluctantly accepted his 
resignation. 

During his incumbency Mr. Hine 
made much of the possibilities of the 
position, and the Society is today fur- 
ther ahead and more firmly established 
because of his efforts. There is no ques- 
tion but that his earnest endeavor and 
conscientious effort tended to wear 


down his health. 


Pau G. REDINGTON, 
President. 


BRB 


APPOINTMENT OF FRANKLIN W. REED 
AS ExEecuTIVE SECRETARY 


The Society is very forunate in hav- 
ing secured, in Mr. Hine’s stead, the 
services of Mr. Franklin W. Reed as 


Executive Secretary. 


Mr. Reed is unquestionably one of 
the best known foresters in the profes- 
sion. He has been a member of the 
Society since 1904. His long period of 


service with the Forest Service, his con- 
sulting work, and more recently, his 
work with the National Lumber Manu- 
facturers Association, all bespeak a ver- 
satility that will be of great value to 
the Society. 

Mr. Reed was born in Massachusetts, 
May 11, 1877. He was graduated from 
Harvard University’ 1898 and later at- 
tended the Biltmore (N. C.) Forest 
School where he finished the course and 
was appointed assistant in the manage- 
ment of the Biltmore Forest. During 
the summer of 1900 he was one of the 
party of students who, under Dr. 
Schenck’s guidance made a tour of the 
European Forests, later going on an in- 
dependent tour of the forests of Russia, 
Norway and Sweden. On February 11, 
1902 he was appointed Assistant Forest 
Expert in the Bureau of Forestry and in 
May, 1902 passed the Civil Service Ex- 
amination for the position of Field As- 
sistant, to which position he was ap- 
pointed June 28, 1902, being engaged 
in making working plans under the Di- 
vision of Forest Management. During 
1904, Mr. Reed was in charge of the 
party which prepared a working plan 
for the Kaul Lumber Company of Ala- 
bama, a plan which has actually worked 
and is still being followed by the Com- 
pany. In July, 1910, he was appointed 
Associate District Forester in District 4 
of the Forest Service at Ogden, Utah. In 
August, 1911 he returned to the Wash- 
ington Office as Forest Inspector in the 


Branch of Operation, which position he 


resigned December 14, 1913 to accept 
the appointment of Forester for the In- 
dian Service, Department of the In- 
terior. On July 8, 1914, he reentered 
the Forest Service as an Assistant Dis- 
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trict Forester, acting in charge of the 
new District then being organized, and 
in June, 1919 he was made District For- 
ester of this District. 

In 1924 he left the Forest Service and 
during 1925 was engaged in private 
forestry and consulting work with the 
view of recommending timber growing 
properties for investment. During 1926 
he was with the National Conference on 
Outdoor Recreation and in 1927 re- 
turned to consulting forestry work with 
Bennedict and Rue. In 1928 he went 
with the National Lumber Manufac- 
turers Association and comes to the So- 
ciety from them. 

The Society is very desirous of aid- 
ing the work of the Timber Conserva- 
tion Board. There seems to be no rea- 
son why we should not participate 
whole-heartedly in this work and utilize 
much of the time of the Executive Secre- 
tary in this particular project. By 
doing this, we have a splendid oppor- 
tunity to bring forestry more promi- 
nently into the picture. To this end, a 
good deal of Mr. Reed’s time will be 
devoted to securing factual information 
for the National Timber Conservation 
Board. 

Pau G. REDINGTON, 
President. 


BRB 


AMENDMENT TO THE By-Laws OF THE 
SocIETY 


At a meeting of the Council, Febru- 
ary 3rd, held in Washington the by- 
laws of the Society of American For- 


esters were amended as follows: 


Candidates for Associate membership shall 
be endorsed by at least three sections “as hay- 
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ing shown substantial interest in forestry and 
having participated in its advancement.” Sec- 
tion endorsement shall not be perfunctory on 
the request of another section, but shall be 
ae on knowledge of the applicant or his 
work. 


BRB 


ELEcTION DatTE SET 


The Committee on Nominations has 
selected December 14, 1931, as the date 
of election. Nominations of the Com- 
mittee, together with those received by 
petition, will be published in the Octo- 
ber issue of the JouRNAL. 

It is hoped that the membership and 
Sections will submit such petitions as 
are provided for in the Constitution. It 
should be remembered that under the 
Hare system of election, nominations 
are not made for President and Vice- 
President, as such. Nominations by 
petitions should be made with the idea 
that the nominee is suitable material for 
President and may, in fact, be elected 
to that office. 

Nomination petitions should be in 
the hands of the Committee not later 
than July Ist. 

Wituiam L. Hatt, 
Hot Springs, Ark. 


Chairman, Committee on Nominations. 


BRS 


PROCEDURE OF ELECTION TO 
MEMBERSHIP 


All applications for membership in 
the Society should be sent to the So- 
ciety office, Suite 810, Hill Bldg., 839 
17th Street, N. W., Washington, D. C., 
where they are checked for section en- 
dorsement and qualifications as out- 
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lined in the Constitution of the Society. 

Acknowledgment by letter is sent to 
the candidate and he is further informed 
that the procedure of election may take 
four months. His name is then listed 
in “Announcement of Candidates” ap- 
pearing in the next available issue of 
the JouRNAL. Under the Constitution 
this is necessary for comments by mem- 
bers of the Society. One month later 
his application is presented to the 
Council for vote. 

In order to facilitate election the So- 
ciety office has been submitting appli- 
cations to the Council before this speci- 
fied time has elapsed. The notification 
of election, however, has been withheld 
until the month is up. 

In case of unanimous election the 
_ candidate is notified immediately as is 
the section. Where negative votes ap- 
pear on the ballot, application papers 
are forwarded to the Member-in-Charge 
of Admissions (W. G. Howard) for his 
decision. 

The present estimated average time 
for handling applications is approxi- 
It is significant that 
this time has been cut down from some 
9 months or a year. At best 2 months’ 
time will be required for election under 
the present constitutional requirements. 

L. A. WARREN, 


Business Manager. 


BRR 


MEMBERSHIP Manuva. Betnc PREPARED 


mately 3 months. 


In an effort to speed up the election 
of members, six copies of member- 
ship application papers are typed in the 
Society office and circulated among the 
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Council members — one set going to 
each two members geographically near- 
est each other. This has resulted in 
a considerable saving of time. 

It is apparent, from studying appli- 
cation papers, that candidates usually 
fail of election because of insufficient 
evidence. The Council must base its 
vote in most cases of information given 
in the application papers. Where in- 
sufficient information is given the 
Council cannot conscientiously declare 
a candidate eligible. A membership 
manual for sections is suggested as a 
possible aid in the preparation of ap- 
plication papers. Other phases of 
membership will be discussed with the 
view of facilitating election procedure. 

Many of the sections have already in- 
dicated their approval of such a manual 
and it is hoped that it will be available 
in a short time. 

L. A. WaRREN, 
Business Manager. 


RRB 


Wituiam H. von Bayer 


1876-1931 


William Hector von Bayer, Associate 
Forester in the Indian Service, died 
suddenly at his home at Washington, 
D. C., on March 16, 1931, after an ill- 
ness of about five weeks characterized 
by extreme nervousness and mental de- 
pression. 

Mr. von Bayer was born September 
18, 1876, at Washington, his father hav- 
ing been for many years the Chief Engi- 
neer for the United States Fish Com- 
mission. Upon graduation from the 


Central High School of Washington 
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Mr. von Bayer entered Cornell Uni- 
versity as a student in the College of 
Agriculture in September, 1898. He 
later matriculated in the newly estab- 
lished New York State College of For- 
estry. When instruction in forestry was 
temporarily abandoned at Cornell in 
June, 1903, Mr. von Bayer entered the 
School of Forestry at Yale University, 
from which he received a degree as 
Master of Forestry in June, 1904. He 
also received the Bachelor of Arts de- 
gree from Cornell University. He was 
employed in the Forest Service of the 
Department of Agriculture from July 1, 
1904, to July 26, 1910, during which 
period considerable time was spent in 
the field. 

Mr. von Bayer entered the Indian 
Service on July 27, 1910, by transfer 
from the Forest Service of the Depart- 
ment of Agriculture, and was continu- 
ously engaged in the forestry work of 
the Indian Service from that time until 
his untimely demise on March 16, 1931. 
His work in the Indian Service was 
chiefly directed to Office administration 
and during two decades of faithful ser- 
vice he became familiar with the widely 
diversified phases of Indian administra- 
tion. 

Mr. von Bayer was ever enthusiastic 
in a maintenance of the fundamental 
principles of conservation and loyally 
devoted to the ideals of his chosen pro- 
fession. Circumstances did not permit 
of his extensive participation in field 
investigation or administration, but 
those engaged in the field work were 
ever assured of the sympathetic con- 
sideration and earnest codperation of 
this zealous friend of the field force. 
He was always deeply interested in the 
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welfare and the advancement of his 
associates and friends. Not infrequently 
his efforts to assist others involved him 
in situations that were embarrassing. 
However, these experiences did not 
dampen his ardor for helpfulness and 
as often as the occasion arose he lit- 
erally “threw himself” into the exhila- 
rating task of “putting the plan over”. 
While his fervor was not always shared 
by his friends and associates, all freely 
acknowledged his earnestness and ad- 
mired the spirit with which he devoted 
his every energy to any subject that 
claimed his interest. He had many ad- 
mirable qualities that those of us who 
are more reserved might profitably 
imitate. 

On June 13, 1912, Mr. von Bayer 
married Greta Lorleberg a_ talented 
pianist, educated at Hanover and Berlin, 
Germany, who survives him. 

J. P. Kinney, 
Chief Forester, U. S. Indian Service. 


RRB 


ALLEGHENY SECTION SUGGESTS CHANGE 
IN ELECTION OF SOCIETY OFFICERS 


At its annual meeting, February 27- 
28, the Allegheny Section passed the 
following resolution and circulated it 
to all regional Sections for considera- 
tion. 

WueEreEas, The continued progress of 
forestry in the United States demands a 
strong professional organization, and 
Wuenreas, The strength of any organi- 
zation depends upon the interest and 
active participation in its affairs by all 
members, and 

WuereEas, The majority of the mem- 
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bers of the Society of American For- 
esters have little opportunity for direct 
contact or active participation in the 
affairs of the Society, except through 
the Sectional organization of their re- 
gions, and 

Wuereas, As a result of this situation, 
the several Sections of the Society are 
becoming units wherein closely asso- 
ciated foresters with more or less com- 
mon regional problems are best able 
to make direct contacts and secure real 
results, and 

Wuereas, Any decisive action on the 
part of a Section is now severely handi- 
capped because of the fact that no pro- 
vision is made for Sectional represen- 
tation, as such, in the affairs of the 
Society, either at annual meetings or 
on the Executive Council, and 
Wuereas, Direct representation for 
Sectional units is advocated as a sound 
fundamental principle of democratic 
government, and would afford each 
group of members far more satisfac- 
tory representation than does the pres- 
ent system of election, whereby the 
Council necessarily consists of those 
members best known throughout the 
nation, generally because of their afh- 
liation with some national organiza- 
tion, now therefore be it 

Resolved, That the membership of the 
Allegheny Section assembled at Harris- 
burg at the annual meeting of February 
28, 1931, favors a change of procedure 
in the election of members of the Execu- 
tive Council of the Society, whereby 
there shall be one representative elected 
by each of the several Sections of the 
Society, and each Council member’s 
vote be counted in proportion to the 
numerical membership of the Section 
he represents, and be it further 
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Resolved, That copies of this resolution 
be sent to each of the Society Sections, 
as well as to all members of the Execu- 
tive Council, with the request for con- 
sideration and action. 


At its annual meeting on March 13, 
1931, at New Orleans, the Gulf States 
Section approved a resolution “that we 
favor having each Section represented 
on the Executive Council by one mem- 
ber, but that each Council member have 
equal voting power” in support of the 
suggestion of the Allegheny Section. 


BRB 


New ENGLAND SECTION DISCUSSES 
IMPORTANT SUBJECTS 


The winter meeting of the New Eng- 
land Section was held at the Narragan- 
sett Hotel, Providence, R. I., on Febru- 
ary 23 and 24, with an attendance of 
over 80. Various committee reports 
were heard and the following are being 
mimeographed and distributed to the 
section members: Stabilization of the 
Lumber Industry, R. C. Bryant; Co- 
operative Control of Private Forests, C. 
R. Tillotson; Acquisition of Public 
Forests, R. M. Ross; Markets, E. C. 
Hirst; Stand Improvement (Girdling to 
Release Merchantable-Sized Spruce and 
Fir), M. Westveld. Mr. N. W. Hosley’s 
report on Wild Animal Damage has 
been submitted to the JouRNAL oF For- 
EsTRY for publication. An illustrated 
talk based on studies of the decadence 
of birch in northern New England by 
P. Spaulding and H. J. MacAloney was 
given by the former, and a paper en- 


titled “A Natural Site Quality Classifi- 
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cation for Pure White Pine Stands” was 
read by J. G. Falconer, Yale School of 
Forestry. In addition, Mr. W. E. Hiley, 
of the Imperial Forestry Institute at 
Oxford, gave a most interesting address 
on forestry in the British Isles, and 
Dean H. P. Baker, of the New York 
State College of Forestry, spoke briefly 
on the changes which have taken place 
in forestry in the past ten years. 


All the committees have been contin- 
ued and a new one, composed of Mr. 
E. C. Hirst and Prof. R. C. Bryant, was 
appointed to codperate with the New 
England Council, or other interested 
agencies, in planning a conference of 
producers and consumers with the aim 
of improving conditions in the lumber 
industry in New England. 


C. R. Tillotson proposed the follow- 
ing resolution which was adopted and 
ordered to be sent to the governors of 
the New England States: “In accord- 
ance with Ex-President Coolidge’s sen- 
timents as expressed recently in the 
press concerning the use of unemployed 
men in forestry operations on state and 
national forests, be it resolved that the 
New England Section of the Society of 
American Foresters approves heartily 
of such measures, commends the Gov- 
ernors and legislatures of the region 
who have made funds in excess of regu- 
lar appropriations available for such 
purposes, and urges similar action by 
other states.” 


Mr. A. F. Hawes, Connecticut, was 
reélected Chairman, and Dr. H. J. Mac- 
Aloney, Massachusetts, was elected to 
succeed Mr. A. C., Cline. Mr. A. W. 
Hurford, Rhode Island, and Mr. J. E. 
Scott, New Hampshire, were elected to 
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the Executive Council for a term of 
three years. 
H. J. MacAtoney, 
Secretary, New England Section. 


BRB 


New York Section Houtps WELL AtT- 
TENDED WINTER MEETING 


The annual winter meeting of the 
New York Section of the Society of 
American Foresters was held at Albany, 
February 6, 1931. About 74 members 
were present. Visitors included Presi- 
dent Paul G. Redington, of the parent 
Society; Dr. Joseph Illick, of the Alle- 
gheny Section; R. E. Marsh, of the 
Washington Section; C. E. Behre and 
Marinus Westveld, of the New England 
Section. 


Reports on membership showed an 
eligible list for membership of 171 
men. During the past year 18 new 
members had been added by election 
and 13 new members by transfer from 
other Sections. Against this there have 
been losses of 7 members by transfer 
out of the State and 2 members have 
been lost through death. 


Technical papers read by 
Charles E. Baker on “Reforestation un- 
der the Hewitt Program,” by J. A. Cope 
and J. Nelson Spaeth on “The Elimina- 
tion of Weed Species with Sodium Ar- 
senite,” and by Stuart S. Hunt on “A 
Preliminary Report on Plantations in 
New York State”. 

The evening session of the meeting 
took the form of an informal dinner 
with addresses by Dr. C. E. Ladd, Dep- 
uty Commissioner of Conservation in 


New York State; Mr. Paul G. Reding- 


were 
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ton, President of the parent Society, 
and Dr. Hugh P. Baker. 

The officers elected for the coming 
year are: Chairman, A. S. Hopkins; 
Secretary, H. C. Belyea; Members of 
the Executive Committee, S. N. Spring, 
C. E. Boyce, P. T. Winslow and J. E. 
Keib. 


BRR 


ALLEGHENY SECTION MEETS; Has 
Goop PROGRAM 


The Allegheny Section of the Society 
of American Foresters held its 10th an- 
nual meeting at Harrisburg, Pennsyl- 
vania, on February 27 and 28, 1931. 
It was by far the best attended meeting 
ever held by the section as an even 100 
were registered. 


The opening session was called to 
order by Chairman G. H. Wirt, at 1:30 
P. M. in the Senate Caucus Room of the 
State Capitol. The Honorable Gifford 
Pinchot was present and extended a 
few words of greeting. The following 
papers were presented: 

The Pennsylvania Forest Research 
Institute, by W. M. Baker; A Review of 
Forestry Literature, by A. C. McIntyre; 
Forest Fire Protection in the Southern 
Portion of West Virginia, by C. H. 
Tracy; The Need for Forest Influences 
Study in the Allegheny Territory, by 
R. D. Forbes; Pumps Used Effectively 
in Controlling a Ground Fire, by K. J. 
Seigworth; Local Economic Influences 
of National Forests, by L. L. Bishop; 
Increment of Mixed and Pure Forest 
Stands, by G. S. Perry. 


The parent Society was represented 
by its Business Manager, Miss L. A. 
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Warren, who, through her ready wit _ 
and clever repartee, proved a capable 
substitute for President Redington, who 
was unable to attend, and left no doubt 
in the minds of the members that the 
business affairs of the Society are being 
well handled. 

The Saturday morning session was 
devoted to a review of the past year and 
Sectional business. Heads of the sev- 
eral state forest services and other for- 
estry organizations were called upon 
for five-minute talks. The following 
responded: J. A. Ferguson, F. W. Bes- 
ley, N. T. Kessler, Chapin Jones, W. S. 
Taber, H. S. Newins, O. M. Wood. 

The following Committee Reports 
were presented and approved: 

Reforestation, Chairman, N. T. Kess- 
ler; Forest Practice, Chairman, C. R. 
Meek; Forest Types, Chairman, R. D. 
Forbes; Railroad Fires, Chairman, H. 
B. Rowland. 

The Secretary read a resolution of 
regret at the untimely death of Clarence 
Russell Anderson, one of the founders 
of the Section, which was unanimously 
adopted. 

The Secretary also read a resolution 
seeking to change the procedure of 
election of members of the Executive 
Council, whereby each Section would 
elect one representative. It was adopted 
after considerable discussion. 

The following officers were elected 
for the coming year: Chairman, R. D. 
Forbes, Allegheny Forest Experiment 
Station; Vice-Chairman, H. S. Newins, 
State Forester, West Virginia; Secre- 
tary-Treasurer, H. F. Round, Pennsyl- — 
vania Railroad. 

H. F. Rounp, 
Secretary, Allegheny Section. 
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WASHINGTON Section DiscussEs 
EROSION CONTROL 


The first meeting of the Washington 
Section since the annual meeting of the 
parent Society during the holidays was 
held on February 5, 1931, at the Cos- 
mos Club. 

E. A. Sherman advanced “A Plan of 
Action on the Erosion Problem.” He 
told of a study of forest land damage 
in the Mississippi drainage basin fol- 
lowing the 1927 flood. The forest land 
situation, while unsatisfactory, was 
completely overshadowed by the enor- 
mous damage to agricultural land. This 
damage was not limited to the land ac- 
tually flooded. The 1,225,000 square 
miles of land forming the Mississippi 
watershed suffered greater damage from 
soil erosion than the flooded 18,000 
square miles suffered from inundation. 
The Lake States Forest Experiment Sta- 
tion found that the southwestern part 
of Wisconsin is a region of serious 
damage. Mr. Sherman cited an example 
of a half-section of agricultural land in 
this region which depreciated materially 
in value as the result of erosion occur- 
ring between 1921 and 1928. It is of- 
ten suggested that the federal govern- 
ment should acquire such land for na- 
tional forests, but this is a weak argu- 
ment because the land is not forest land 
but mismanaged agricultural land. 

Mr. Sherman compared the soil ero- 
sion problems with the forest fire con- 
trol problem before the Weeks Law was 
enacted. The technique of soil erosion 
control is much simpler and much more 
advanced now than was that of fire con- 
trol at that time. Land in both cases 
is largely in private ownership, and 
likewise the cause of the damage may 
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originate on the land of other owners, 
therefore the same interrelations occur 
in the erosion control problem. There 
is the same point of federal responsi- 
bility in both problems, although this 
is probably more direct in the case of 
erosion and flood control because the 
silt clogs up the waterways over which 
the federal government has direct con- 
trol. The Weeks Law will be successful 
in forest fire control if it can be extend- 
ed to all forest land. Mr. Sherman stated 
that the same plan of organization and 
the same principles of codperation can 
be applied to the control of soil ero- 
sion. Such an erosion control law 
should not be administered by the For- 
est Service, although there would have 
to be some forestry in it. It is rural 
engineering and belongs under the Sec- 
retary of Agriculture. Mr. Sherman 
believes that five million dollars spent 
annually under authority similar to that 
of the Weeks Law, could work wonders 
with this problem. The farmer, prop- 
erly guided in the engineering phases, 
he believes, would take hold of this 
control work. Unlike fire control, ero- 
sion control pays immediate and an- 
nual dividends. It can be applied 
right on the land and not downstream 
by the building of dikes and dams. 

Mr. Sherman said that Bates found 
a tremendous amount of silt in the 
streams entering the Mississippi be- 
tween the foot of Lake Pepin and Rock 
Island, Illinois, and had expressed the 
belief that this can be corrected for a 
million dollars to be expended for a 
thousand dams at an average cost of a 
thousand dollars each. Mr. Sherman 
believes that it would take more dams 
than that, and that many of them could 
be built for only a few dollars apiece. 
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The problem can be whipped piece- 
meal. Treating land by leveling so as 
to hold the rain that actually falls on 
it, will remove that much land from the 
problem. Twenty years with five mil- 
lion dollars annual appropriation 
would totally transform the Mississippi 
Valley. There would still be need for 
levees, but these would offer adequate 
protection and spillways would not be 
necessary. After the twenty years, of 
course, some work would have to be 
continued. 

Considerable discussion was precipi- 
tated by Mr. Sherman’s talk. Wheeler 
stated that officials of the Oklahoma 
A. & M. College had informed him of 
the rate of erosion damage in that state. 
Of the 44 million acres land area of 
Oklahoma, 16 million acres have been 
tilled. Since Oklahoma has been farm- 
ed 1.2 million acres have been eroded 
to the point of being no longer useful 
for cultivation. The rate at which this 
agricultural land is being destroyed is 
now 0.2 million acres a year. In 35 or 
40 years it is estimated that 13 of the 
16 million acres of agricultural land 
will have been destroyed. 

In answer to a question by Major 
Stuart, Sherman stated that it would 
not be a hopeless task to completely 
prevent erosion. In our modern me- 
chanical age we have acquired the pow- 
er to move soil by machinery, which 
permits leveling and perhaps diking so 
as to hold every bit of the rainfall we 
get. An additional inch or two of rain 
means much in the more arid regions. 
In the rainy regions the time will come 
when the same efforts will be made to 
hold the rain as in the arid regions. 
Contour plowing cuts down erosion, 
but leveling can stop it completely. 
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Mr. Sherman answered the question 
of why the eroded half section in Wis- 
consin that he referred to in his talk, 
had not been damaged prior to 1921. 
He stated that the land had been cleared 
after the Civil War and produced great 
crops for 60 years. Sheet erosion took 
place during those years, until the two- 
foot surface layér’ of black soil was 
thinned to a few inches. As soon as the 
erosion forces cut through this top layer 
into the underlying deposit of loess soil 
erosion rapidly gullied down as much 
as fifty feet, most of this damage occur- 
ring since 1921. 

Butler said he believed that forestry 
had a bigger part in erosion control 
than estimated by Sherman, and asked 
if the states would not have more trou- 
ble meeting federal codperation because 
the land owner would not expend any 
funds. Mr. Sherman replied that it 
should be easier, for the land owner 
would match his labor and that of his 
teams against federal funds. The farm- 
er needs only engineering leadership. 

Major Ahern told of the high degree 
of erosion control secured by the head- 
hunting tribes on the steep slopes in the 
rainy region of the Philippines. There, 
control was accomplished without for- 
estry and by ignorant natives. 

Dr. George Fields, upon invitation 
of the Chairman, made brief comments. 
He stated that the proper function of the 
Department of Agriculture was to make 
the farmers conscious of the value of 
water. The farmer now sees its value 
for waterpower, accumulated in reser- 
voirs, but where he needs water most 
is on his land. 

A. E. Fivaz, 
Secretary-Treasurer, 
Washington Section. 
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OzarK SEcTION MEETS 


At a meeting on January 29 at Hot 
Springs, Arkansas, ten of the twenty-five 
members of the Ozark Section of the 
Society were present. Officers elected 
are George R. Phillips, State Forester, 
Chairman; A. C. Shaw, Forest Super- 
visor, Vice-Chairman; Charles A. Gil- 
lett, Extension Forester, Secretary. A 
general meeting and field trip are being 
planned for a date in May or June. 
The Section will make an effort to in- 
terest the seventeen eligible non-mem- 
bers of the region to join the Society. 


RRB 


Guir States Section Has ANNUAL 
MEETING 


The annual meeting of the Gulf States 
Section of the Society of American For- 
esters was held March 13 and 14 in 
New Orleans with an attendance of 

about 30 foresters. 

A wide variety of subjects was pre- 
sented and discussed in the Section’s 
symposium. P. C. Wakely delivered 
a paper on “Southern Pine Seed” in 
which he gave some of the results of his 
seven years of experimental work with 
seeds. With the many anomalies in con- 
nection with the production of southern 
pine seed many of the present general 
ideas about seed are found to be untrue. 
For instance, it is the general belief that 
longleaf produces seed once in seven 
years, whereas records show that in 
some large areas longleaf seed has been 
produced abundantly in each of two or 
three successive years, and generally 
much more often than once in seven 
years. 
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“Spruce Pine, A Little Known South- 
ern Pine” was presented by McKiethen 
and St. Dizier. Although at present 
spruce pine is of practically no impor- 
tance, it is believed that this fast grow- 
ing species could be grown successfully 
in plantations for pulpwood. Its lum- 
ber is sometimes sold as “southern white 
pine.” 

G. H. Lentz gave a synopsis of the 
work to be done in making the forest 
survey of the southern hardwood region 
in his paper, “Plans and Methods of 
the Hardwood Survey.” The hardwood 
situation is very complex and less is 
known of the possibilities of the hard- 
woods than any other group of species. 
This situation is recognized in pushing 
the government’s forest survey into the 
southern hardwoods as the second re- 
gional study. When the survey has 
been completed we will have the facts 
concerning the amount, occurrence, rate 
of growth, and the rate of depletion of 
the bottomland hardwoods, and there 
will no longer be the need of extensive 
estimates based on inadequate data. 

Mr. Stuart Moir of the Fairchild Aerial 
Survey, Inc., in his talk, “Possibilities 
and Application of Aerial Cruises to 
Southern Species,” showed that, supple- 
mented by a small amount of ground 
work, aerial photography is an excel- 
lent means of obtaining an accurate for- 
est map and cruise of the timber stand. 


R. M. Lindgren presented a paper on 
“Sap-stain of Lumber and Logs and its 
Prevention.” Encouraging results have 
been obtained recently with chemical 
treatment applied as lumber dips and 
log sprays. The treatments discovered 
are far superior to the current practice 
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of soda dipping on pine and are much 
cheaper than present methods of han- 
dling hardwood lumber for stain pre- 
vention. 


Interesting facts about erosion were 
given by J. D. Sinclair in his paper 
“Studies of Soil Erosion in Mississippi.” 
An instance was cited where soil which 
was washed from the denuded hill lands 
formed a deposit three to six feet on a 
fine tract of bottomland and killed a 
stand of hardwood timber worth $50 
per acre. Unchecked erosion is destroy- 
ing the bottomlands as well as the hills. 


S. W. Greene, in charge of the cattle 
grazing experimental work at the Coast- 
al Plain Experiment Station, McNeill, 
Mississippi, told how the land owner 
could operate a combined project of 
forestry and cattle grazing on the same 
land. By paying the current expenses 
such as taxes and protection costs with 
the annual grazing income, the project 
may be carried for the long period of 
time required to grow the timber with- 
out the costs becoming prohibitive. 

The income that would be possible 
from growing longleaf pine on sites 
similar to those at McNeill was de- 
scribed by W. E. Bond. Longleaf tur- 
pentined at 30 years and cut for lumber 
at 48 years was shown to yield an aver- 
age annual income of 55 cents per acre 
after all costs have been paid. This 
income is equivalent to an earning of 
9 per cent with compound interest on 
the initial investment of $6.00 per year. 
It may be increased by properly con- 
trolled grazing in certain stages of de- 
velopment as pointed out by Mr. Greene. 


A. R. SPILuers, 
Secretary, Gulf States Section. 
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ArKansas Hotps WELL ATTENDED 
Forest EXTENSION SCHOOL 


The first Arkansas Extension School — 


of Forestry was held at Pine Bluff, Ar- 
kansas, on December 11 and 12, 1930. 
The purpose of this meeting was to 
bring together the many different groups 
interested in some phase of forestry to 
a common ground of understanding. 


The farmer should know the lumber- 


man’s problems, the lumbermen should | 


know the farmer’s problems, the busi- | 


ness men connected with lumber-using 
concerns should know the problems of 
both. Opportunities were offered to 
discuss many problems of interest to all. 

Approximately 250 attended includ- 
ing foresters, saw mill men, rangers, | 
fire wardens, officials of wood-using 
concerns, business men, county agents, 


school teachers, county officials, state 


legislators, and others. 


The program lasted two days with a 
night session the first day. Sixteen pa- 
pers were presented which gave very 
clearly problems of nation-wide and | 
state-wide importance. Excellent pa-_ 
pers were presented by Dr. E. A. Zieg- | 
ler of the Southern Forest Experiment | 
Station; Howard J. Eberly, District 
Forest Inspector, New Orleans; R. H. | 
Wheeler, Chief Forestry Lecturer, U. S. 
Forest Service; Guy Amsler, Arkansas. 
Fish and Game Commissioner; R. P.. 
Bowen, Secretary of Chamber of Com-| 
merce, Malvern, Arkansas; and Pete 
Cole, Agricultural Commissioner, Cot- | 
tonbelt Railroad. Several excellent pa-} 
pers were also presented by farmers 
residing in various sections of the state. 

The success of this first attempt by/ 
the Extension Service of the College of | 
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Agriculture of the University of Arkan- 
sas to hold a state-wide forestry school 
of this nature warrants another meeting 
sometime during the winter months of 
1931. 
Cuares A, GILLETT, 
Extension Forester. 
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OBJECTIVES IN HANDLING FEDERAL 
Forest Lanps Discussep By WoLFF 


At the January 19, 1931, meeting of 
the Northern Rocky Mountain Section, 
Mr. M. H. Wolff, Assistant Regional 
Forester, made a splendid and concise 
presentation, prefacing his views with 
the statement that, in his judgment, the 
policy, in order to be sound fundament- 
ally, must consider “federal” as of first 
importance, “land” second, and “for- 
est” third. He pointed out the natural 
tendency of foresters to place “forest” 
first. 

When one thinks of “federal” he con- 
templates that it is of the people of the 
country; hence is akin to the object of 
government. It is the object of a demo- 
cratic government to benefit the people. 
One of its chief purposes is to do for the 
people what individually we are unable 
to do at all or cannot do as well. He 

-emphasized that by government there is 
“not meant its separate agencies, since 
it is not for their benefit that federal 
lands are handled. 

Inasmuch as the property under con- 
sideration is land, forestry is only one 
of the kinds of beneficial management 
to which the land in question may be 
susceptible. He pointed out that just 
because land is in forest or is of high 
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timber-producing power, does not nec- 
essarily mean that forest production is 
its principal use. The concept that the 
handling of federal forest land should 
have to do mainly with the production 
and utilization of timber is erroneous. 
Wolff believes that the property is land 
primarily, and not necessarily forest 
land permanently, and that a sound fed- 
eral forest-land policy must consider 
land use in which all phases of forestry 
are only a part and in some instances 
may not even have a place. 

Wolff takes the position that since the 
forest lands in question belong to the 
whole people, the objectives of a fed- 
eral policy in handling such lands are 
first, service, irrespective of financial 
returns. He pointed out, however, that 
the cost of rendering the service must 
be considered from two angles. First, 
is the service worth the cost? Secondly, 
is the service being rendered at the 
maximum possible efficiency? 

In Wolff's view, service in the han- 
dling of federal forest lands means con- 
stantly engaging in nonprofit-making 
enterprises and putting financial profits 
as incidental. Consequently, one can- 
not be sure that national forests will 
ever be financially self-sustaining. It is 
idle to talk about profits from national 
forests if one has in mind only financial 
returns, or for the administrator of such 
a forest to set as a goal the making of 
his forest self-sustaining financially, as 
that is commonly interpreted. 

Wolff then gave the following objec- 
tives in the handling of federal forest 
lands: In the first group, (1) Land 
classification, with a view to determin- 
ing the manner in which these lands may 
be of principal service. For example, 
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whether they should be farmed or han- 
dled primarily as permanent forest 
lands, or have other possible utilities. 
(2) Placing of all federal lands of for- 
est character under codrdinated admin- 
istration. Consolidation of federal own- 
erships within the various units of man- 
agement, in order that the objectives of 
service may be obtained at the least 
economic outlay. (3) Federal manage- 
ment should provide for the improve- 
ment and development of the forests’ 
beneficial contributions of the form 
often termed, “forest influences.” These 
are watershed protection; influence on 
climate, such as on rainfall; protection 
against calamities such as floods, etc.; 
influence for health, culture, and recrea- 
tion. Wolff stressed the point that these 
influences never will be of direct or 
tangible profit financially and that fed- 
eral forest management is wholly jus- 
tifiable from these standpoints alone, 
hence are paramount objectives. 

The next group of benefits are usu- 
ally, though not necessarily, susceptible 
of financial gain. Management is needed 
(1) to help provide a timber supply to 
meet the requirements of the consumer 
first, and of the industry second; (2) 
to develop and encourage such uses of 
forest land, as for example, grazing, 
which can be enjoyed concurrently with 
timber production and the benefits from 
“forest influences.” 

A third group of objectives is to attain 
their usefulness as a stimulus, example, 
or proving ground to other agencies 
handling forest lands. 

Wolff closed his remarks by empha- 
sizing that federal forest lands are first, 
the nation’s property, that they are sec- 
ondly lands before they are forests, and 
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that the management of the federal for- 
ests should be based on the broad view 
of land utilization for service of which 
forestry, though important, should after 
all be only one of the aims. 
H. G. ADE, 
Reporter for 
Northern Rocky Mountain Section. 
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SHEPARD TO Tour EUROPE 


Ward Shepard, who has been engaged 
during the past year on special con- 
servation work for Gifford Pinchot, has 
resigned. Shepard plans to spend a 
year in Europe on studies of forest 
legislation and economics, and will sail 
with his family on May 30th. 


FORTHCOMING EVENTS 


31st Annual Meeting 
Society of American Foresters 
December 29-31, 1931 
New Orleans, La. 


Annual Meeting 
Georgia Forestry Association 
May 20-21, 1931 
Albany, Ga. 


Joint Meeting 
American Forestry Association 
and 
North Carolina Forestry 
Association 
June 2-4 
Grove Park Inn, Asheville, N. C. 


Section secretaries are welcome to use 
this box for announcing their meetings. 
Copy should be in the hands of the 
Editor or Executive Secretary one 


month before date of publication. 
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ELECTIONS TO MEMBERSHIP 


The following men have been elected to the grade of membership indicated. 


ALLEGHENY SECTION GULF STATES SECTION NORTH PACIFIC SECTION 


Junior Membership 
Bull, W. Ira 
Fatzinger, Richard P. 
Kase, John C. 
Russell, Paul H. 
Segraves, William B. 


APPALACHIAN SECTION 


Junior Membership 
Bullock, W. Paul 
MacMaster, Maxwell, Jr. 
Stoughton, Margaret C. 

Senior Membership 
Barrett, Leonard I. 
Lodewick, John E. 


CALIFORNIA SECTION 

Junior Membership 
Berriman, R. C. M. 
Delaney, Frank B. 
DeLapp, Virgil C. 
Dooley, Fred J. 
Ernst, Emil F. 
Freeman, John R. 
Friedhoff, William H. 
Honeycutt, E. E. 
Mendenhall, William V. 
Schrader, George R. 
Vetter, Victor P. 


CENTRAL ROCKY MOUNTAIN 


SECTION 
Senior Membership 


Apgar, William B. 
Mack, Charles B. 


Junior Membership 


Putnam, J. A. 
Sinclair, Jesse Donald 


INTERMOUNTAIN SECTION 
Junior Membership 
Standing, Arnold R. 


MINNESOTA SECTION 


Junior Membership 
George, Ernest J. 
Miller, Howard A. 
Neetzel, John R. 


NEW ENGLAND SECTION 

Junior Membership 
Bernier, Joseph L. 
Bramble, Wm. C. 
Johnston, James W., Jr. 
Percival, Warren E. 
Sylvester, Earle 


Senior Membership 
Cronk, C. P. 


NEW YORK SECTION 
Junior Membership 


Balizet, Clarence E. 
Caldwell, John H. 
Carpenter, Roswell D. 
Diebold, Charles H. 
Hoffman, George C. 
Houghton, Charles E. 
Hunt, Stuart S. 
Mattison, Charles Wesley 
Strait, Harrison G. 

Yops, Chester J. 


Junior Membership 


Briem, A. J. 

Brinson, Paul A. 
Crawford, Ralph W. 
Eastman, A. W. 
Elliott, Harry R. 
Hall, C. C. 

Hallin, William 
Logan, Paul H. 
McReynolds, Kenneth 
Miller, Samuel L. 
Miller, Vondis E. 
Olsen, C. C. 

Overby, Charles H. 
Rainwater, Theodore H. 
Voorhies, Glen 


OHIO VALLEY SECTION 


Junior Membership 


Collins, Robert F. 
Feeman, A. L. 
Gillett, Frances 
Groesbeck, Byron L. 
Hawkins, John H. 
Jenkins, Benj. C. 
Martell, Eldred R. 
O’Roke, Earl C. 
Randall, Leslie R. 
Swain, Charles E. 


NORTHERN ROCKY MOUNTAIN 


SECTION 


Senior Membership 
Van Giesen, Chester L. 


ANNOUNCEMENT OF CANDIDATES FOR MEMBERSHIP 


The following names of candidates for membership are referred to Junior 
Members, Senior Members, and Fellows for comment or protest. The list includes 
all nominations received since the publication of the list in the April JourNaL, 
without question as to eligibility; the names have not been passed upon by the 
Council. Important information regarding the qualifications of any candidate, 
which will enable the Council to take final action with a knowledge of essential 
facts, should be submitted to the undersigned before June 15, 1931. Statements on 
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different men should be submitted on different sheets. Communications relating to 
candidates are considered by the Council as strictly confidential. 


FOR ELECTION TO GRADE OF JUNIOR MEMBER 


Name and Education 


Barnum, Oscar L. 
O. A. C., Corvallis, 
Special, 1921-1923. 
Bays, Isaac R. 
Elementary School. 
Beals, James B. 
Grammar and 3 yrs. H. S. 


Bell, W. B. 
Iowa State Teachers’ Col., 
M.Di., 1899; U. of Iowa, A. B., 


1902; M. S., 1903 and Ph.D., 

1905. 
eae oe H. 

B. , U. of Idaho, 1929. 
nace e Leslie 

B. S. F., U. of qian, 1930. 
Chittick, Georg e D. 

B. S. F., N. Y. State, 1929. 
Crebbin, Alfred K. 

Bos he Ue 0t. Calit 1928: 
Dale, Wm. P. 

H. S. and special courses. 
Erickson, E. S. 

Colo. School of Agri., 1924. 
Farley, Philip E. 

B. S. F., U. of Maine, 1928. 
Fathman, A. Stewart, 

Washington U.; N. Y. State, 

Ba So Ps 19263 
Gilbert, Karl 

ae of Mines, Rapid City, 


Graw, Jack 
B. S. F., Oregon State, 1929. 
Hancock, Charles E. 
S., N. Y. State, 1927. 
Handy, Ernest L. 
BS hs Noeyestate. 
Hedden, George W. 
Cornell, B. S., 1929, M. F., 
1930. 
Hetzel, John E. 
S., Conn. Agri. Col., 


Haar Frank R. 
B. ., U. of Maine, 1930. 
Kick a "Cyril 
Yale F. S. course, summer, 
1925; courses at U. of Md., 
winter, 1928-1929, 
Krummes, William T. 
B. S. F., U. of Idaho, 1930. 
Lemmon, Paul 
B. A., Botany, U. 
1930, 


1930. 


of Mont., 


Title and Address 


District Forest Ranger, Modoc 
N. F., Cedarville, Calif. 


District Ranger, Sierra N. F., 


Northfork, Calif. 

Forest Ranger, Rio Grande N. F., 
Antonito, Colo. 

Principal Biologist, Biological 
Survey, Washington, D. C 


Junior Forester, Biological Sur- 
vey, Washington, D. C. 
Junior Forester, Roach, Colo. 


Junior Forester, Biological Sur- 
vey, Washington, D 

Senior Forest Ranger, 
N. F., Northfork, Calif. 
Principal Forest Ranger, 
Springs, Ark. 

Forest Ranger, Rio Grande N. F., 
South Fork, Colo. 

Field and Office work for R. L. 
Whitney, Westbrook, Maine. 
Forestry and Sales Promotion, 
T. Y. Moss Tie Co., St. Louis, 
Mo. 

Sr. Forest Ranger, Las Animas 
Dist., San Isabel N. F., La Veta, 
Colo, 

Junior Forester, Nebraska N. F., 
Halsey, Nebr. 

Consultant and Supervisor, New 
London, Conn. 

Forester, N. Y. Power & Light 
Corp., Watervliet, N. Y. 
Forester, U. S. Indian Service, 


Washington, D. C. 


Sierra 


Hot 


Junior Scientific Aid, Northeast- 
ern Forest Exp. Station, Am- 
herst, Mass. 

Field and Office work, R. L. 
Whitney, Westbrook, Maine. 


City Forester, Frederick City, 
Maryland. 
Forester, Biological Survey, 


Washington, D. C. 
Junior Range Examiner, Nebr. 
N. F., Halsey, Nebr. 


Proposed by 


California Sec. 


: California Sec. 


Central Rocky Mt. Sec. 


Washington Sec. 


Washington Sec. 
Central Rocky Mt. Sec. 
Washington Sec. 
California Sec. 

Ozark Sec. 

Central Rock Mt. Sec. 
New England Sec. 
Ozark Sec. 


Central Rocky Mt. Sec. 


Central Rocky Mt. Sec. 
New England Sec. 
New York Sec. 


Washington Sec. 
New England Sec. 
New England Sec. 


Allegheny Sec. 


Washington Sec. 


Central Rocky Mt. Sec. 


Name and Education 
Leonard, Dean H. 


1% semesters at Denver U. 


Liersch, John E. 
B. A., 1926, B. A. Se., 1927, 
U. of British Columbia. Work- 
ing on M. F. at U. of Wash- 
ington. 
ede Hugh C. 
B. S. F., U. of Maine, 1928. 
Lloyd, Leslie D. 
B. S., Ore. State Col., 1929; 
M. F., U. of Mich., 1930. 
Longacre, A. M. 
B. S. F., Penn. State. 
Marco, Herbert F. 
B. S. F., Cornell. 


Marsh, A. Fletcher 
Ph.B., Yale, 1910; 
1911. 

Martin, Hugh E. 

B. S. F., Colo. Agri. 

Miller, George 
Yeates Institute. 

Osterhout, W. Lyle 


Ohio Northern U., Civil Engi- 


neering. 
Read, Wayne B. 

B.5. F., WU. of Calif, 1930: 
Rissman, Albert J. 

B. S. F., Cornell U. 
pebete, Floyd Thomas 

Se Mich. State, 1929. 

aera "Frank A. 

U. of Calif. (Non-grad.) 


Sabine, H. Gray 
B.S; E,, U--of Calif., 1930: 
Salman, Kenneth A. 
B. S. (Entomology), 1924, 
Ph.D., 1930, Mass. Agri. Col. 
Samon, "Judell M. 
Short course, forestry, Oregon 
State Col., 1922. 
Sargeant, Howard Js 
B. S. F., U. of Idaho. 
Smith, Ralph W. 
B. S. F., Penn. State, 1925. 
Tyrell, Travis M. 
B. S. F., U. of Calif., 1928. 
Van Huizen, Peter J. 
B. S. F., U. of Calif., 1930. 
Vinton, Everett L 
B. S. F., Iowa State, 1927; 
M. F., Yale, 1931. 
Wait, James M. 
High School. 
Woodward, Doren E. 
Bais; F.. U. of Idaho, 1930. 
Woodward, Howard T. 
B. A. New Hampshire U., 
1921. 


MF. 
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Title and Address 


Senior Forest Ranger, Hahns 
Peak Dist., Routt N. F., Steam- 
boat Springs, Colo. 

Junior Forester, B. C. Forest 


Service (On leave), Victoria, 
Bac 


Land Surveyor, Dept. of Consy. 
and Devel., Trenton, N. J. 
Assistant on Silvicultural Re- 
search, Calif. For. Exp. Sta., 
Berkeley, Calif. 

District Ranger, Palomar Dist., 
Cleveland N. F., Aguanga, Calif. 
Graduate Student, Wood Tech- 
nology, N. Y. State College of 
Forestry, Syracuse, N. Y. 

Vice President, Marsh & Tru- 
man Lumber Co., Chicago, Il. 


Forest Ranger, Nebraska N. F., 
Halsey, Nebr. 

Asst. Regional Forest Inspector, 
San Francisco, Calif. 

Forest & Type Surveyor, Comm. 
of Mass., Orange, Mass. 


Graduate Student in Forestry, 
U. of Calif., Berkeley, Calif. 
Junior Forester, Biological Sur- 
vey, Tonawanda, N. Y. 

Junior Forester, Nebraska N. F., 
Halsey, Nebr. 

Asst. Forest Supervisor, San Ber- 
nardino N. F., San Bernardino, 
Calif. 

Agent, U. S. Bureau Entomology, 
Berkeley, Calif. 

Calif. Forest Exp. Sta., Univ. of 
Calif., Berkeley, Calif. 


Assistant Forest Supervisor, 
Santa Barbara N. F., Santa Bar- 
bara, Calif. 

Junior Forester, Biological Sur- 
vey, Granger, Washington. 
Division Forester, Dept. of High- 
ways, Montoursville, Pa. 

Asst. Ranger, Georgetown Dist., 
Georgetown, Calif. 

Junior Forester, U. S. Biological 
Survey, Washington, D. C. 
Student, Yale University, New 
Haven, Conn. 


Forest Fire Prevention Lecturer, 
Dover, Arkansas. 

Junior Forester, Biological Sur- 
vey, Washington, D. C. 

Forest Eng., Consulting and 
Timber Operator, Berlin, N. H. 
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FOR ELECTION TO GRADE OF SENIOR MEMBER 


Barrett, L. A. 

1 yr. H. S., 1 yr. Business Col- 

lege. (Junior memer 1920.) 
Beeson, W. Russell 

B. A., Forestry and Botany, 

U. of Calif. 

(Junior member 1924). 
Ellis, Guerdon 

B. S. F., U. of Calif., 1923. 

(Junior member, 1925.) 
Foster, Clifford H. 

B. F., 1921, M. F., 1922, N. Y. 

State; M. F., Harvard, 1924. 

(Junior member, 1924.) 
French, H. E. 

B. S., U. of Iowa; M. F., Yale. 

(Junior member, 1916.) 
Gibbs, J. A 

B. S. F., Colo. State, 1923; 

M. S. F., Iowa State, 1927. 

(Junior member, 1926.) 
Hurford, Archie W. 

B. S., U. of New Hampshire, 

1925. 

(Junior member, 1928.) 
Price, William S. 

Wyman’s School of the Woods, 

U. of Calif. (3 mos.). 

(Junior member, 1921.) 
Smith, Leland S. 

Nat'l Univ. Law School, 2yrs. 

Advanced work in Ecology 

and Agrostology. 

(Junior member, 1928.) 
Stafford, Earle 

Harvard, 1906-1907; U. of 

Switzerland, 1909-1910; Har- 

vard School of Landscape 

Architecture, 1914-1916. 

(Junior member, 1927.) 
Thomson, R. B. 

B. S. F., U. of Minn., 1925; 

M. F., Yale, 1928. 

(Junior member, 1926.) 
Weber, Arnold N. 

B. S. F., 1923; M. S. F., 1926; 

U. of Calif. 

(Junior member, 1926.) 
Wright, Ernest 

B. S. F., Oregon State, 1923; 

M. S. F., U. of Calif., 1928. 

(Junior member, 1924.) 


Asst. Regional Forester, Bel- 


mont, California. 

Assistant to Asst. Regional For- 
ester, U. S. F. S., San Francisco, 
Calif. 


Principal Forest Ranger, Saugus 


Dist., Angeles N. F., Newhall, 


Calif. 
Director, Pack Demonstration 
Forest, Warrensburgh, N. Y. 


Forest Supervisor, San Isabel 
N. F., Pueblo, Colorado. 


Extension Forester, Asst. Prof. 
Forester, Storrs, Conn. 


State Leader, Blister Rust Con- 
trol, Providence, 


Chief Lumberman, Plumas N. F., 
Quincy, Calif. 


Asst. Range Examiner, U. S. 
F. S., Nevada City, Calif. 


Forest Supervisor, Mass. Dept. 
of Consv., Great Barrington, 
Mass. 


Asst. Forest Economist, Forest 
Taxation Inquiry, New Haven, 
Conn. 


Junior Forester, Eldorado N. F., 
Placerville, Calif. 


Junior Pathologist, U. S. Forest 
Service, San Francisco, Calif. 


California Sec. 


California Sec. 


California Sec. 


New York Sec. 


Central Rocky Mt. Sec. 


New England Sec. 


New England Sec. 


California Sec. 


California Sec. 


New England Sec. 


New England Sec, 


California Sec. 


California Sec. 


W. G. Howarp, 


Member of Council in Charge of Admissions. 
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] 
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_F. W. Reep, Executive Secretary. 


Officers and Members of Executive Council 
President, Paut G. Revincron, Biological Survey, Washington, D. C. 
Vice-President, Joun D. Guturig, Forest Service, Portland, Oregon. 
Secretary-Treasurer, E. Morcan Pryse, Office of Indian Affairs, Washington, D. C. 


Executive Council 
The Executive Council consists of the above officers and the following members: 


Term expires Term expires 
R. Y. Sruart__..__________Dec. 31, 1931 Cxmron D. Howr Dec. 31, 1933 
Avvo Leopotp ____.__________ Dec. 31, 1931 Sruart B, SHow____________Dec. 31, 1933 
T. T. Muncer __._________Dec. 31, 1931 Rarpn S. Hosmer __________Dec. 31, 1933 


W. G. Howarp. 


Dec. 31, 1931 Craupe R. TitLotson_— Dec. 31, 1933 


Member in Charge of Admissions 
W. G. Howarp 


Exeeutive Officers 
L. AupREY Warren, Business Manager. 
810 Hill Bldg., Washington, D. C. 
Editor, Journal of Forestry 
EMANUEL Fritz, 231 Giannini Hall, Berkeley, Calif. 


Section Officers 


Allegheny 
orbes, Chairman, Allegheny Forest Exp. Sta., 3437 Woodland Ave., Philadelphia, Pa. 


R. D. F 
_ H. S. Newins, Vice-Chairman, State House, Charleston, W. Va. 
H. F. 


Round, Secretary, Forester’s Office, Pa. R. R. Co., Philadelphia, Pa. 


Appalachian 
Verne Rhoades, Chairman, P. O. Box 1346, Asheville, N. C. 
C. F. Evans, Vice-Chairman, 223 Federal Bldg., Asheville, N. C. 


| W. K. Beichler, Secretary, 222 Federal Bldg., Asheville, N. C. 


California 


| E. L. Kotok, Chairman, 332 Giannini Hall, Berkeley, Calif. 


Woodbridge Metcalf, Vice-Chairman, 231 Giannini Hall, Berkeley, Calif. 


 M. R. Brundage, Secretary, 332 Giannini Hall, Berkeley, Calif. 


Central Rocky Mountain 


| Allen S. Peck, Chairman, Forest Service, Denver, Colo. 


John W. Spencer, Vice-Chairman, Forest Service, Denver, Colo. 
J. A. Donery, Secretary, Forest Service, Denver, Colo. 


Gulf States 


| E. A. Ziegler, Chairman, Southern Forest Experiment Sta., New Orleans, La. 


| Fred B. Merrill, Vice-Chairman, State Forester, Jackson, Miss. 


_A. R. Spillers, Secretary, U. S. Forest Service, New Orleans, La. 
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Intermountain 


Earl C. Sanford, Chairman, Forest Service, Ogden, Utah. 
T. G. Taylor, Vice-Chairman, Forest Service, Logan, Utah. 
F. G. Renner, Secretary-Treasurer, Forest Service, Ogden, Utah. 


Minnesota 


R. N. Cunningham, Chairman, Lake States Forest Exp Sta., University Farm, St. Paul, Minna. 
Raymond E. Stevens, Secretary-Treasurer, Minn. Land Economic Survey, University Farm, St. 
Paul, Minn. 


New England | ‘te 


Austin F. Hawes, Chairman, State Forester, Hartford, Conn. 
H. J. MacAloney, Secretary, Northeastern Forest Exp. Sta., Amherst, Mass. 


New York 


Arthur S. Hopkins, Chairman, Conservation Dept., Albany, N. Y. 
H. C. Belyea, Secretary, College of Forestry, Syracuse, N. Y. 


Northern Rocky Mountain 


D. S. Olson, Chairman, U. S. Forest Service, Missoula, Mont. 
C. K. McHarg, Vice-Chairman, U. S. Forest Service, Coeur d’Alene, Idaho. 
I, T. Haig, Secretary, N. Rocky Mt. Forest Exp. Sta., Missoula, Mont. 


North Pacific 


R. H. Chapler, Chairman, Oregon Forest Fire Assoc., Porter Building, Portland, Ore. 
Fred W. Cleator, Secretary-Treasurer, Box 4137, Portland, Ore. 


Ohio Valley 


E. M. Bruner, Chairman, 516 Federal Bldg., Louisville, Ky. 
T. W. McKinley, Secretary-Treasurer, Isaac Bernheim Estate, Clermont, Ky 


Ozark 


George R. Phillips, Chairman, Oklahoma Forest Service, Oklahoma City, Okla. 
A. C. Shaw, Vice-Chairman, U. S. Forest Service, Hot Springs, Ark. 
Charles A. Gillett, Secretary, Extension Service, Little Rock, Ark. 


Southeastern 


Harry Lee Baker, Chairman, State Forester, Tallahassee, Fla. 
H. A. Smith, Secretary, State Forester, Columbia, S. C. 


Southwestern 


Quincy Randles, Chairman, Forest Service, Albuquerque, N. Mex. 
D. A. Shoemaker, Vice-Chairman, U. S. Forest Service, Albuquerque, N. Mex. 
Stanley F. Wilson, Secretary, U. S. Forest Service, Albuquerque, N. Mex. 


Washington 


Ward Shepard, Chairman, 104 Leland Ave., Chevy Chase, Md. 
F. W. Reed, Vice-Chairman, 3245 Cleveland Ave., N. W., Washington, D. C. 
Alfred E. Fivaz, Secretary, Bureau Plant Industry, Washington, D. C. 


Wisconsin 


Carey Telford, Chairman, Forest Products Laboratory, Madison, Wis. 
M. Y. Pillow, Secretary, Forest Products Laboratory, Madison, Wis. 


PAR YARD- FOREST 


PETERSHAM, MASSACHUSETTS 


A forest experiment station of two thousand acres, twenty years under management on a 
| sustained yield. Many phases of regional silviculture now highly developed. Logging, mill- 
ing, and marketing annually carried on. Besides participating in the handling of the Forest, 
students conduct research projects in collaboration with the staff. Competent graduates 
accepted as candidates for the degrees of M. F. or D. S. 


R. T. FISHER, Director. 


| THE NEW YORK STATE COLLEGE OF FORESTRY 


SYRACUSE UNIVERSITY 
SYRACUSE, N. Y. 
| eee ee courses of four years are offered in forestry leading to the degree 


of Bachelor of Science. Graduate courses are also offered in several branches of 
forestry leading to advanced degrees. 

The College owns and controls approximately 6700 acres of Experimental Forest Lands 
in various sections of the State. These forest lands together with the Roosevelt Wild Life 
Experiment Station at Syracuse, offer excellent opportunities for practical work in forestry. 

Experimental equipment for instruction in pulp and paper making, in kiln-drying and 
timber treating and a portable sawmill are features of the complete equipment of the 


College. Catalog will be sent upon request 
HUGH P. BAKER, Dean 


VALE SCHOOL-OF PORES PRY 


Established in 1900 
A graduate department of Yale University, offering courses of study leading to the degree 


of Master of Forestry and Doctor of Philosophy. 
Special opportunities are provided for advanced work and research in the laboratories and 


the school forests. 
For further information and catalog address 


HENRY S:. GRAVES 


DEAN, YALE SCHOOL OF FORESTRY 
NEW HAVEN, CONNECTICUT, U.S.A. 


Make Your Plans Now to Attend The 
Annual Meeting of The 


SOCIETY OF AMERICAN FORESTERS 


NEW ORLEANS, LA., DECEMBER 29-31, 1931 


Entertainment will be provided for the ladies. 
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IFOREST FIRES 


: are most quickly and surely located 


.] 


by the use of 4 
Observation 
Towers 3 


vW 


If you have not seen the booklet on 


Forest Service Towers 


- published by the Aermotor Co. you — 
should send for it at once. It shows 
a variety of styles and heights of 
galvanized steel towers suited to every 
condition and need. 


AERMOTOR @e 
2500 Roosevelt Road + Chicago 


UNIVERSITY OF MAINE 


ORONO, MAINE 


The Forestry Department offers a four years’ undergraduate curriculum, leading to the 


degree of Bachelor of Science in Forestry. 


Opportunities for a full technical training, and for specializing in problems of the North- 
eastern States. Camp course required. 


For catalog and further information, address: 


JOHN M. BRISCOE, Orono, Maine 


LE SARE NS EN 


HARDY NORTHERN GROWN EVERGREENS 


Send for Prices on Red Pine, White Cedar, etc. 


2 ae & Also New Spring List of Seed Based on Germination Tests 
“a Prrtland, fine TESTED SEED PAYS 


DESK X FORESTRY DIVISION, PORTLAND, MAINE 


FIGHT FIRE WITH FIRE 


Use the Aeroil Kerosene Torch to make backfires; to burn green brush; to make fire lanes, etc. 


Creates 2,000 degrees of heat, sufficient to destroy green poison ivy, honeysuckle and other growth. 
Used by Experiment Stations, Park Superintendents, Foresters, Farmers and others. : 
Write for Bulletin No. 76-R—FREE 


AEROIL BURNER COMPANY, INC. 
CHICAGO, ILL. West New York, New Jersey SAN FRANCISCO, CALIF. 


